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Perspectives on the Future of 
Neuropsychological 
Assessment 
Raymond S. Dean 
Ball State University and Indiana University School of Medicine 
PERSPECTIVES ON THE FUTURE OF 
NEUROPSYCHOLOG ICAL ASSESSM ENT 
The relationship between human behavior and the functioning of the brain has 
intrigued scholars for centuries. Although the antecedents are clear, our present 
knowledge of the relationship between observable behav ior and the phys iology 
of the central nervous system owes more to the research vigor of the past 40 years 
than any other time in hi story . Of continuing interest to psychologists and other 
neuroscienti sts has been evidence of the correspondence between the functioning 
of the brain and cognitive, sensorimotor and affective dimensions of behavior. 
With such knowledge as a foundation has come the development and continuing 
validation of psychological methods which allow inferences concerning indi-
viduals' corti cal functioning . Thus, what has become known as neuropsycholog-
ical assessment attempts to relate behavior culled under standardi zed conditions 
to the functional efficiency o f the brain . Although we are far from consensus on 
the role neuropsychologica l assessment should play in routine cl inical examina-
tions, numerous authors have argued in favor of a neuropsychological perspec-
ti ve in our understanding of psychiatric as well as neurological di sorders (e .g. , 
Dean, 1982a, Go lden, 1978 ; Hartlage & Hartl age, 1977; Reitan , 1955, 1976). 
The intent of this chapter is to examine the present status and approaches to 
neuropsychological assessment in light of a half century of research in the area . 
Following a review of the critica l issues and psychometric adequacy of assess-
ment procedures, thi s paper pu rsues developments within the neurosc iences 
which may shape the direction of neuropsychological assessment during the next 
two decades . 
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Current Status of Neuropsychological Assessment 
Historical Elements 
As in most areas of measurement, neuropsychological assessment grew out of 
a need in an applied area. In the case of neuropsychology , the most salient 
influence has been the desire on the part of the medical community to more fully 
describe the behavioral effects of brain damage (Reitan, 1966). The administra-
tion of experimental and standardized psychological measures to patients with 
documented structural brain lesions gave rise to a data base which allowed 
investigation of the sensitivity of these measures to brain damage (Halstead & 
Settlage, 1943; Hunt , 1943; Reitan , 1955). In the post World War II years, these 
data were expanded with the relatively large number of patients with documented 
brain lesions resulting from head wounds (Boll, 1974; Luria, 1963; Reitan, 
1966). Such events when combined with the growing empirical emphasis begin-
ning in the decade just prior to World War II nurtured a quantitative approach 
which continues to characterize neuropsychological assessment in North Amer-
ica (Dean , 1982a; Luria & Majovski, 1977) . Moreover, theoretical notions con-
cerning brain function mattered less than the utility of assessment procedures in 
predicting and localizing cortical damage. 
Neuropsychological assessment has often been considered an adjunct to the 
neurological examination. Basically a noninvasive technique, neuropsycholog-
ical assessment was often seen as a viable alternative to physical diagnostic 
procedures which often held a mortality probability in themselves (e .g . , an-
giogram) (Reitan, 1955). Although the emphasis on diagnostic prediction con-
tinues, increasing importance has been placed on outlining the extent of behav-
ioral impairment, as well as defining the adaptive behavior remaining following 
brain damage. For, although definitive knowledge concerning the anatomical 
integrity of the brain may be available, rarely is the neurologist or neurosurgeon 
in a position to predict the behavioral expression of a given lesion in the patient's 
premorbid environment (Dean, in press). 
The history of brain-behavior relations may be followed back some 2,500 
years (Gibson, 1962). This is as clear as the fact that only since the late 19th 
century has public evidence begun to accumulate (Broca, 1861; Hebb, 1949; 
Jackson, 1874). Since this time, a good deal of scientific attention has been 
focused on the localization of specific functions to areas of the cerebrum (see 
Boring, 1942; Jackson, 1974; Nielsen, 1953; Wernicke, 1874). The early prom-
ise that observable behaviors could be localized to specific structures of the 
cerebral cortex (e.g. , Broca , 1861) has not been realized (e.g ., Reitan, 1976) . 
Moreover, the luxury of retrospect allows us to criticize these rather naive 
attempts to document one-to-one correspondence between behavior and micro-
structures of the brain . Over the past 100 years, it has become clear that indi-
vidual differences within cortical structures, variability in the magnitude of 10-
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calized les ions, and the functional interaction within the brain threaten the 
heuristic value of pursuing a specific localization approach to the study of brain-
behavior correlates (e .g ., Boll, 1974; Reitan, 1955). Conversely , although the 
notion of static localization has been rejected by most neuroscientists (Dean, 
1982a; Parsons , 1970; Reitan, 1974; Sperry, Gazzaniga, & Bogen, 1969), the 
validity of "organicity " as a single nosological category is also of questionable 
value (Reitan , 1955) . "Organicity " as a unitary behavioral constellation grew 
from the early assumption that the effects of damage to the brain were similar 
regardless of location (Reitan, 1955) . From thi s early point of view , the severity 
of cortical involvement and the patient's premorbid personality were the factors 
which accented the behavioral manifestations of cortical damage (Goldstein, 
1942; Tymchuk, 1974). Operating under thi s predilection , numerous attempts 
were made to isolate a classical syndrome of behav ioral and psychogenic signs 
which would be indicative of "organicity " (see Meier, 1963, for a review). In 
the main , such attempts have been unsuccessful ; and, in fact, damage to gross ly 
different microanatomical structures has been shown to mani fest itself in a pre-
dictably distinct fashion on psychometric measures (e.g ., Halstead , 1947; 
Hartlage & Hartlage, 1977 ; Parsons, 1970; Reed & Reitan, 1963; Reitan, 1955). 
It also has become quite clear that considerations such as the patient's age at 
onset, the acuteness of damage, and the length of the interval between onset and 
neuropsychological assessment are of such importance in test results that the 
search for a unitary organic syndrome is at best a quixotic pursuit (see Meier, 
1963). It seems extraordinary that even with the wealth of knowledge that has 
been collected favoring complex organization of functions in the brain, the 
search for a "single measure of organicity" continues (e.g., Bender-Gestalt) 
(Tymchuk , 1974) . 
Due more to pressures ex isting in the applied setting than theoretical visions 
of neuropsychological assessment , the field has emphasized diagnostic aspects. 
Historically, the emphasis in assessment has been on offering data relevant to the 
diagnosis of neurologically based conditions (Boll, 1974; Diller & Gordon , 
1981; Reitan, 1974). As mentioned previously, other than information useful in 
predicting the locus and extent of cortical involvement , neuropsychological as-
sessment offers an objective baseline of neurologically related behavior functions 
(e .g ., Lezak , 1976) . This aspect emphasizes both impaired functions and adap-
tive behavior remaining after onset and, hence, provides a benchmark by which a 
patient's condition can be followed. This approach has been shown to be of 
considerable utility in following the course of progressive condition and outlin-
ing the extent of recovery (Dean , in press). As opposed to a diagnostic emphas is, 
this perspective also holds considerable implication for treatment planning and 
offers a synthesis of neuropsychologica l, educational, and behav ioral informa-
tion useful in establishing reali stic treatment goals given the patient 's level of 
functioning (Golden, 1978; Goldstein, 1979). Thus, neuropsychological assess-
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ment findings have the potential for providing rehabilitation spec ialists (physical 
medicine, occupational therapy , etc.) with an overview of the patient's physical , 
cognitive , and emotional rehabilitative needs (see Diller & Gordon, 198 1) . 
Approaches to Neuropsychological Assessment 
Quantitative Approach. Consistent with the North American empirical tra-
dition in measurement , neuropsychological assessment has evolved with a di s-
tinct quantitative emphas is (Boll , 1974; Dean, 1982a; Luria , 1966; Reitan, 
1976). Although exceptions ex ist , specific tests have been chosen and batteries 
assembled on the basis of estimates of reliability and the ability to di stinguish 
groups with documented brain les ions (Golden, Hammeke, & Purisch, 1978; 
Klove, 1974; Reitan , 1955; Smith , 1975) . Thus , spec ific tests have evolved 
more because of their psychometric adequacy than any global theoretical point of 
view of the functioning of the brai n. Although thi s approach has a number of 
attributes that recommend it , a few seem rather unique to neuropsychology and 
the setting in which assessment is applied. Working within the medical setting, it 
became important early on to demonstrate the sensitivity of neuropsychological 
assess ment procedures to differential diagnoses made by medical spec iali sts 
(Reitan, 1955). For example, a method of validation employed extensively has 
been that of the "clinically blind " technique. More familiar in medic ine than 
psychometrics, thi s validation procedure involves the administration and in-
terpretation of test results without knowledge of the patient's history or admitting 
diagnosis (e .g., Reitan, 1955) . Neuropsychological inferences and diagnoses 
resulting from test data are then evaluated against unambiguous neurologica l 
findings avail able for each patient. The objectives of this procedure are twofold. 
First , an estimate of the utility of the assessment procedure, and , second , an 
attempt to gain cred ibility within the medical setting (Crockett , C lark , & 
Klonoff, 198 1; Parsons & Prigatano, 1978; Reitan, 1966). 
The roots of neuropsychology lie in behavioral neurology and both clinical 
and experimental psychology . This fact is reflected in the measures presently 
utilized in neuropsychological assessment (Boring, 1942; Dean, 1978a; Reitan, 
1976). This conclusion is quite clearly portrayed in presently available batteries 
(Golden, Hammeke , & Puri sch, 1978; Reitan, 1969; Smith , 1975) and spe-
cialized tests (Dean , 1978b; Jortner , 1965) of neuropsychological functioning. 
Although the comprehensiveness varies, most batteries attempt to assess lan-
guage, intellectual, sensorimotor , and personality fac tors that have been shown 
to relate to cerebral functioning (Boll, 198 1; Reitan, 1974; Reitan & Davison, 
1974). Table 8. 1 offers ari outline of the neuropsychological functions most 
consistentl y examined in the course of assessment. The assessment of individual 
fun ctions while excluding the influence of others is often a tautological pursuit 
(Dean, Schwartz, & Smith , 198 1) . This is true because organic impairment is 
rarely isolated to one spec ific function (e.g., Luri a, 1966), and measuring many 
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TABLE 8. 1 
Neurop sycho l ogica l Functions Considered During Assessment 
I. COGNITIVE FUNCTIONS 
A. General Ability 
B. Verbal Functions 
1. Language 
a. Receptive 
b. Expressive 
c. Knowledge Base 
2. Abstract Reasoning 
a. Concept Formation 
b. Symbolic Manipulation 
3. Memory/Learning 
a . Registration 
b. Immediate (Short-term ) Memory 
c. Long Term (Intermediate Memory 
d. Remote 
e. Acquisition Rate 
4. Integrative Functions 
a. Visual-Verbal 
b. Auditory-Verbal 
c. Motor-Verbal 
5. Numerical Ability 
a. Receptive 
b. Expressive 
c. Knowledge Base 
C. Nonverbal Functions 
1. Perceptual Organization 
a. Receptive 
b. Expressive 
2. Abstract Reasoning 
a. Concept Formation 
b. Spatial Manipulation 
3. Memory 
a. Registration 
b. Immediate (Short-term ) Memory 
c. Long Term ( Intermediate ) Memory 
d. Remote 
e. Acquis ition Rate 
4. Integrative Functions 
a. Visual-Motor 
b. Auditory-Motor 
c. Tactile-Motor 
5. Construction 
II. PERCEPTION 
A. Visual 
1. Acuity 
2. Fields of Vision 
3. Ocul ar Dominance 
B. Auditory 
1. Acuity 
2. Discrimination 
a. Verbal 
b. Nonverbal 
3. Lateralization of Abi lity 
cont inu e u . . . 
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continued ... 
C . Tac til e -Kines th e tic 
1. Acuity 
2 . Discrimina tio n 
3 . La t e r a liza tion of Ability 
III. MOTOR FUNCTIONS 
A. Stre ngth 
B. Spee d of Performance 
C. Perceptual Motor Speed 
D. Coordination 
E. Dexterity 
F. La teral Pre f e rence 
IV . EMOTIONAL/CONTROL FUNCTIONS 
A. Personality 
B. Emotional Functioning 
C. Attention 
D. Concentration 
E. Frustration Tole rance 
F. Interpersonal/Social Skil ls 
G. Fle xibility 
higher-order functions (e.g . , verbal abstract reasoning) is predicated on the as-
sumption of normal contributory functions (e.g. , receptive and expressive lan-
guage) (Dean, 1983a). Therefore, poor performance on a measure of verbal 
abstract reasoning is a necessary but not a sufficient condition to infer impair-
ment of thi s function. These factors when combined with routine psychometric 
considerations make the assessment of functions outside of a wide-band ap-
proach offered by a battery a tenuous procedure (Reitan , 1966). C learly , the 
interpretation of measures of neuropsychological functioning for individual cases 
must be made within the context of patterns of strengths and weaknesses (Baron, 
1978; Reitan, 1974) rather than the use of the " level of performance" for a 
single test. S imilarly , a number of inferenti al techniques have evolved which 
hold pred ictive utility in inferring brain dysfunction and outlining neuro-
psychological ab ilities (Reitan, 1974). Pathogenic signs , long employed in 
clinical medicine, involve the compari sons of an individual's performance with 
behavior conste llations known to be consistent with spec ific neurological condi-
tions. Such behavioral signs rely upon symptoms that wou ld rarely be displayed 
in patients without neuropathology and therefore increase the probability of 
cortical impairment. Another method relies on knowledge of hemispheric later-
alization of functions and allows left- right localization of fu nctions normally 
served by different hemispheres of the brain (Boll , 1972a). This knowledge in 
conjunction with the fact that sensory and motor functions on one side of the 
body are served by the contralateral hemisphere provides add itional in ferenti al 
support for a neuropsychological hypothes is (Reitan, 1974) . Finally , pattern 
analysis provides what many consider as an integration of the level of perfor-
mance, pathognomic sign, and lateralization of function approaches (Reitan , 
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1976) . Here , the patient 's assessed strengths and deficits are compared with 
known test patterns indicative of neuropathology (Smith , 1975). This meth-
odology seeks to identify configurations of individual test scores that are charac-
teristic of specific types of diffuse and locali zed cortical dysfunction. While 
problems ex ist in such a pattern approach (Dean, in press) , numerous researchers 
have stressed the diagnostic, locali zation, and descriptive power of this method 
which also serves to reduce the subjectivity inherent in clinically blind interpreta-
tions (Anthony, Heaton, & Lehman, 1980; Dean , 1978b; Reed & Reitan, 1963; 
Russell, Neuringer, & Goldstein, 1970; Selz & Reitan, 1979). 
Pattern analysis in conjunction with actuarial norms has generall y shown it to 
be superior to more subjective methods of differential diagnosis (Kiernan & 
Matthews , 1976; Klove, 1974; Knights, 1973; Russell et aI. , 1970; Spitzer & 
Endicott, 1974; Wedding, 1983). Moreover, as a number of researchers have 
shown in other areas of applied assessment, a mechanical/statistical approach to 
neuropsychology assessment results has been found superior to more clinically 
based attempts (Dean, 1978b; Finkelstein , 1976; Russell et aI. , 1970). 
In sum , the emphasis of the quantitative approach to neuropsychological 
assessment has been on the development of standardized test batteries which 
allow the actuarial identification of aberrant cortical functioning from a neostruc-
tural point of view (Klove, 1974; Reitan, 1955). Interpretation of measures is 
facilitated by normative standards and information gleaned from groups with 
documented neurological conditions (Parsons & Prigantano, 1978; Satz, Fenne ll , 
& Reilly, 1970). In keeping with such an orientation, neuropsychological func-
tions are viewed as individual difference variables. Assessment allows the de-
scription of the patient on norm-based psychological measures shown to relate to 
neurological functioning when groups of normals are compared with known 
neuropathological groups . Such data have been shown to be of considerable 
utility in making inferences concerning cortical integrity and the behavioral 
consequences of known lesions. 
The Halstead- Reitan Batteries. The Halstead- Reitan Neurop-
sychological Test Battery is the best known and most widely used comprehensive 
measure of neuropsychological functioning in North America (Dean , 1983a). 
This battery represents a melding of experimental and clinical approaches to 
psychology and behavioral neurology (Reitan, 1974). The vast majority of tests 
within the battery were originally developed for distinct , experimental, and 
clinical purposes and were adapted, standard ized, and interpretations expanded 
such that inferences could be g leaned concern ing cortical functioning. 
The battery is comprised of a number of psychological measures originally 
developed by Halstead (1947) on the basis of extens ive experiments with patients 
having documented brain lesions. From a battery of experimental procedures , 
Halstead selected 13 which were seen to be sensitive to cerebral lesions and 
appeared to be complementary in terms of the range of functions assessed. This 
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number was later shortened to the to measures which best discriminated aberrant 
cortical functioning (Halstead, 1947) . 
Ralph Reitan is primarily responsible for the present configuration and valida-
tion of measures which have come to be known as the Halstead- Reitan Neuro-
psychological Test Battery (Reitan, 1969) . Reitan's (1955) early validation study 
led to the discontinuation of three measures (Time Sense Test, Critical Flicker 
Frequency, and Deviation) originally proposed by Halstead (1947). Although 
many of the individual tests were adapted and extended from other measures, 
brain-behavior findings have allowed quite di stinct neuropsychological in-
terpretations. Reitan (1955) further refined Halstead's original battery with the 
replacement of the Henmon- Nelson Intelligence Test with the Wechsler- Belle-
vue Scale and later the Wechsler Adult Intelligence Scale (WAIS). As was true 
for the inclusion of other tests in the battery , the addition of the Wechsler Scale 
was prompted by data showing the incremental validity of this measure in diag-
nosing neuropathology while expanding comprehensiveness of the assessment 
system (Reitan, 1955, 1966) . Although data support the sensitivity of the 
Wechsler Scales to cerebral impairment in their own right (see McFie, 1975), 
Reitan (1959, 1966) offers rather convincing ev idence that combined subtests 
from the Halstead- Reitan Battery (referred to as the Halstead Impairment Index) 
are more sens itive to brain damage in adults than subtests of the Wechsler Scale 
(Wechsler- Bellevue, Reitan, 1955; Wechsler Adult Intelligence Scale, Reitan, 
1974) . A good deal of evidence suggests that verbal and nonverbal factor scores 
are selectively affected by left and ri ght hemispheric lesions respectively 
(Matarazzo, 1972). Thus, Reitan's adoption of the Wechsler Scale represented 
an improvement in psychometric sophisti cation and comprehensiveness of the 
battery (Reitan, 1955 , 1966, 1974) . 
Other adj uncts to the battery have been the inclusion of the Minnesota Multi-
phasic Personality Inventory (MMP1) and the Wide Range Achievement Test 
(WRAT) (see Reitan & Davison, 1974). Two related factors led to the inclusion 
of the MMPI. First , because the referral question often asked relates to the 
discimination of neurological involvement from psychogenic syndromes. Sec-
ond, the Halstead- Reitan Battery is oriented toward more intell ectual, cognitive, 
and the sensorimotor end of the measurement spectrum often to the exclusion of 
the affective factors . The MMPI offered a more comprehensive picture of the 
respondent 's level of emotional functioning and provided a number of spe-
cialized scales of some utility in differential diagnosis of brain damage from 
various forms of psychopathology (Horton & Timmons, 1982; Jortner, 1965). 
The Wide Range Achievement Test is often included in the battery with children 
and when one's premorbid occupation appears related to academic skill s. 
Halstead's (1974) and Reitan's (1955) methods for the choice and develop-
ment of neuropsychological assessment devices typifies the quantitative- actu-
arial approach. Moreover , the emphasis has been the diagnos is and subdivision 
of brain damage using psychologica l measures known to have a re lationship to 
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specific brain functions (Dean, 1982a) . In sum , the method could be charac-
terized as the development and adaptation of experimental procedures which 
offer information relevant to psychological deficits shown to result from cortical 
lesions (Boll, 1981 ; Halstead, 1947; Klove, 1974; Reitan, 1974) . It should be 
clear that such an approach that relies on a correlational data base may be given 
to over-interpretation (Klove, 1974). 
It is not the intent here to duplicate a number of indepth examinations of the 
Halstead- Reitan Battery (e.g., Boll, 1981; Dean, 1982a; Reitan & Davison, 
1974), but rather as an overview of the present status of neuropsychological 
assessment. To this end, Table 8.2 is offered as an overview of the battery in 
terms of the source of specific measures, constructs measured, and the technical 
adequacy. It is hoped that this summary will provide the reader unfamiliar with 
neuropsychological assessment a reference for the remainder of the presentation. 
This recapitulation also makes the distinction between tests included in the Adult 
Battery (> 15 years) and those of the two children's versions of the assessment 
system. 
Generally speaking , the greater opportunity to validate brain-behavior rela-
tionships during surgery and autopsies and the large number of neurological 
referrals during the post World War II era has led to greater sophistication in 
neuropsychological assessment with adults than that with children and adoles-
cents (Boll, 1974; Obrzut, 198\) . Therefore, the empirical approach that has 
characterized adult neuropsychological assessment is a comparatively recent en-
deavor with children and adolescents who have suffered brain damage. For a 
number of methodological reasons, clinical and experimental inferences con-
cerning brain-behavior relationships are lacking with children (Benton, 1974; 
Boll, 1974). Recognizing the possible clinical utility of neuropsychological as-
sessment procedures appropriate with children and early adolescents, Reitan 
(1969) administered the Halstead- Reitan Battery to a sample of normal children 
under the age of 15 in an attempt to establish a downward revision of the battery. 
This modified battery was administered to successively younger children until 
the lower age limit of 9 years was established based on psychometric properties 
of tests and predictive statements which could be made for ch ildren. In what has 
become known as the Halstead Neuropsychological Test Battery for Children (9-
14 years), most of the individual tests of the battery have remained as a down-
ward revision of the adult battery. Other than the subst itution of the Wechsler 
Intelligence Scale for Children for the W AIS and alteration in the number of 
items and their organization, few substantive changes were made in the original 
battery. 
With the collection of developmental data with the Halstead Battery for Chil -
dren, it became clear that major revisions would be necessary in the assessment 
of younger children « 9 years) (Boll, 1974; Reitan, 1969). The Reitan Indiana 
Neurological Test Battery for Children (5-8 years) represents major revisions 
in the tests of the Halstead Battery for Chi ldren and the addit ion of a number of 
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Name 
Category Test 
Tactual 
Perfo.'-'TIance 
Test 
Speech-Sounds 
Perception 
Rhythm Test 
Trail Mak ing 
Test (A & B) 
Finger 
Oscillation 
Test 
DEAN 
Adjunct Mea s ures 1 
Reitan-Indiana 
Aphasia Screen-
ing Test 
Reitan-Klove 
Sensory 
Perception 
Examination 
Strength of 
Grip Test (Hand 
Dynamometer ) 
TABLE 8.2 
Test s I nc luded in the Ha l stead-Reitan Neurop sychologica l Battery 
Origin 
Ha lstead (1 947 ) 
Sequin-Goddard 
Halstead (1 974 ) 
Seashore Tests 
of Musica l 
Talent 
Army Individual 
Test Adjutant 
Generals Office 
(1944) 
Ha lstead (1 947 ) 
Ha l stead & Wepman 
(1952) 
Reitan (1969 ) 
Reitan (1 969 ) 
Reitan (195 5 ) 
Format 
Semi a utomated visual presentation 
of s lides with underlying concept. 
Feedback provided as to correct-
ness after depression of one of 
four levers . Controlled learning 
e xperiment. 
Shapes placed in form board with-
out aid of vision ( do~inant, non-
dominant , both h a nds). Recal l of 
shapes and location of board 
Select paralog presented auditor-
ially from four ( t h ree ) alterna-
tives , total of 60 items 
Identification of 30 pairs of 
rhythmic beats as being "same " or 
"different " 
A--Connect 25 (1 5 ) numbered cir-
cles i n numeric order 
B--Connect 25 (15) numbered or 
a lphabetic circles alternating 
between numeric a nd alphabetic 
order (i.e. , l-A-2-B ... ) 
Measure of number of taps with 
index finger in 10 second s for 
each hand. Dominant, nondominant 
scores = means of five trials 
for each hand 
Thirty-two (22 ) items requiring 
naming, spe lling , reading , write, 
math, calculations, e nunciate , 
ide ntify body parts, pantomime 
actions , perform acts , draw, 
s hapes , and identify directions 
Accuracy of unilateral and bi-
lateral simu ltaneou s tactile , 
auditory, a nd visual impercep-
tion , finger loc alization from 
tactile stimu l ation without 
vision. Tactile number percep-
tion o n fingertips . Tactile rec-
ognition of s hapes without vision 
Measure of strength of grip. Al-
ternating measures for preferred 
a nd nonpreferred hand s 
Technical 
Information 
Reitan (19 55 ) 
Klove (1974 ) 
Reitan (1 974 ) 
Boll (1974 ) 
Reitan (1974) 
Klove (1974 ) 
Reitan (1955) 
Reitan (1 955 , 
1974) 
Boll (1974 ) 
Reitan (196 9 ) 
Dean (1982) 
Klove (1974) 
Reitan (1969) 
Klove (1974) 
Reitan (1955 ) 
lI n addition to t he above , t he age appropriate Ivechs l er Int e lligence Scalc , Minnesota ~lultjpha s ic 
Personal i ty Test, Lateral Dominance, and Iv echs 1 er ~Iemory Sca I e are mo st often i ncorporated. 
newly developed measures (Reitan, 1969) . New tests were included to measure 
gross skeletal function, abstraction, and a number of visual-spatial 
relationshi ps. 
Since Halstead's (1947) early efforts to operationalize his theory of biological 
intelligence and later with Reitan' s (1955) refinements and extensions has come 
a plethora of research concerning the utility and technical adequacy of these 
measures . The adult battery has undergone repeated cross validation since Rei-
tan's (1955) early rep0l1 (e.g., Reitan, 1958, 1959, 1960, 1964; Vega & Par-
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Explicit 
Construct s 
concept Formation 
Abstraction 
Integrat i on 
Tactual Discrimination , Ma nual 
Dexterity, Kines thes i s 
Inc id e ntal Memory 
Spatial Memory 
Verbal Auditory Discrimination 
Auditory-Visual Integratio n 
Phonetic Skill s 
Implicit 
Constructs 
Vi s ua l Ac uity 
Attent i o n 
Concentration 
Kinesthesis 
Tactual-motor 
Integration 
Audi t ory acuity 
Language 
Atte ntio n 
Forms 
Adult--208 slides 
9- 1 5--168 s lides 
5-9--80 s lides 
Adult--10 shapes 
9-15--6 s hapes 
5-9 --6 shapes 
Adult-- 4 alternatives 
9-15-- 3 altern a tives 
Nonverbal Auditory Di scrimination Atte ntion 
Auditory Perception Co ncen tration 
A--Motor speed , vi s ua l scanning, 
vi s u a l -motor integrat ion 
8--Above a nd mental f l ex ibility, 
integrat i o n of a lphabet i c a nd 
numeric systems 
Motor speed 
Dexterity 
Wide Band Language and 
Nonverb a l Functions 
Lateralized 
Sensory Percept i o n 
(Visual , Auditory , 
and Tactile ) 
Motor Strength 
Visua l Acuity Adult--25 c ircles 
Attention 9-15--15 c i rc l es 
Concentrat i o n 
Distractibi lity Same 
Concentration 
Education Adults--32 items 
Occupatio n 9-15--32 items 
Concen tration 5-9 -- 22 items 
Distractibility 
Scores 
Total 
Errors 
(l)Time 
(2 )Memorr 
(3 ) Locatio n 
Total 
Errors 
Total 
Errors 
Separate 
Time 
A & B 
Mean Taps 
Eac h HanG 
By Item , 
'ro t al 
Error 
Score 
Errors 
Left vs. 
Hight side 
of body 
Left a nd 
Hig h t ha nd 
Scores 
sons, 1967, Wheeler, Burke, & Reitan , 1963, Wheeler & Reitan , 1962). In 
general, using various test combination procedures, the battery has been shown 
to discriminate brain damaged groups from normal controls with considerable 
accuracy (84- 98%) (e .g . , Boll , Heaton, & Reitan, 1974; Reitan, 1976; Wheeler , 
Burke, & Reitan, 1963) . The locali zation acc uracy in the discrimination of left 
from right hemispheric damage and localized from diffuse involvement has been 
consistently shown to be of clinical utility (> 70% accuracy) (Vega & Parsons , 
1967; Wheeler, Burke, & Reitan, 1963; Wheeler & Reitan , 1963). For various 
reasons , the battery has fared less well in diagnosing brain damage when psychi-
atric groups were included as controls (e.g ., Watson , Thomas, Anderson , & 
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Felling, 1968). This area of research is discussed at length later in this chapter, 
but it suffi ces to say that at this point the HRB suffers its sharpest drop in 
predictive efficiency when utilized in an attempt to distinguish brain damage 
from schizophrenia (Lacks, Harrow, Colbert, & Levine, 1970; Watson et aI. , 
1968) and other psychotic disturbances (Dean, 1982b) . 
Similar to the findings for the adult HRB, research has shown sens itivity to 
brain damage for the children's and adolescent versions of the battery (e.g., Boll , 
1974; Dean , 1982c; Klonoff & Low, 1974; Reed, Reitan , & Klove, 1965; 
Reitan , 197 1). Although , as is pointed out further , whi le the research with adults 
is far from unequivocal in a number of areas, research with ch ildren on the HRB , 
and for that matter neuropsychology in general, is far more tentative (Boll , 
1972b; Dean, 1982a; Hartlage, 198 1; Reitan, 1974) . Problems notwithstanding, 
the find ing of impaired performance for brain-damaged children when compared 
with normal cohorts seems robust (Boll , 1974; Day & Ulatowska, 1979 ; Reed, 
Reitan, & Klove, 1965; Reitan, 1974). Although this is true, differential diag-
noses of location with brain-damaged groups seem a far more tenuous procedure 
with children than with adu lts. Moreover, brain damage of "middle" childhood 
onset produces a more globa l deficit in cognitive abi lity than that found for adults 
(Emhart , Graham, Eichman, Marshall, & Thurston , 1963 ; Reitan, 1974). As 
Dean ( 1982a) points out, "older brain-damaged ch ildren (> 9 years) display 
greater discrepancy from normals on high level language and motor functions 
than is usually found with younger brain-damaged chi ldren" [p o 190J. In this 
regard, Reed and Reitan ( 1969) offer data favoring fewer lateralized effects from 
frank neurological damage with chi ldren in general than that found in adu lts. 
Qualitative Approach. Numerous authors have characterized the strict em-
pirical emphas is of neuropsychological assessment in North America as being so 
quantitative that it has become atheoretical (Luria, 1966; Luria & Majovski, 
1977; Rourke, 1976). Rourke (1976) argues that with efforts to reduce a plethora 
of behavioral information to a differential diagnosis, much of the comprehen-
siveness necessary in understanding the individual patient and planning re-
habilitation is lost. Moreover, many neuropsychologists stress the comprehen-
sive understanding of the patient's functioning in favor of the more quantitative 
information (e.g., Lezak, 1976; Luria, 1966; Rourke, 1976). Rourke (1976) 
suggests a dynamic interaction between neuropsychological assessment and re-
habilitation. An implicit assumption here is that diagnosis or syndrome identifi-
cation is heuristic only to the extent to which differential treatment or under-
standings are conveyed. For many neurological, nosological categories, little is 
gained in our appreciation of the individual patient's capac ity or, in fact, the 
patient's needs in rehabilitation planning (Luria & Majovski, 1977). From this 
point of view , the actuarial approach which has characterized neuro-
psychological assessment in North America is seen as investing itself in the 
development of standard ized batteries to the decrement of an understanding of 
the patient's functional capacit ies (e.g. , Luria , 1966). 
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A more qualitative approach to neuropsychological assessment had been artic-
ulated by Luria (1963, 1966, 1973). Rather than the neo-structural point of view 
which has typified the quantitative approach as reflected in the HRB, Luria 
(1966) argued in favor of a theoretically consistent overview of functional sys-
tems of the brain. Specifically, Luria (1963, 1966, 1973) envisioned neuro-
psychological assessment as a dynamic procedure, the objective of which is the 
understanding of the integrity of functions as a prelude to the development of 
rehabilitation strategies. Thus, the selection of specific assessment techniques is 
based on pathognomonic signs , medical history, and an extensive interview with 
the patient. A clinical procedure, assessment involves definition of specific 
symptoms. In this way, specific behaviors are investigated which allow the 
formulation of hypotheses concerning the brain functions for individual patients 
(Luria, 1970). It will be recognized that not only does this orientation represent a 
departure from the psychometric concerns of a qualitative approach, but also 
represents a reconceptualization of inferences concerning the brain . As opposed 
to the neo-structural assumptions implicit in quantitative assessment , this ap-
proach has at its foundation an orientation to behavior as it may relate to func-
tional systems of the brain. Luria (1966) long maintained that higher forms of 
human psychological activity are based on the participation of all levels of 
cortical activity. Therefore, behaviors are more heuristically related to functional 
systems of the brain than specific structural components (Luria , 1966; Luria & 
Majovski, 1977). During assessment , specific techniques are formulated to ex-
amine patterns of "functioning" (e.g., Luria, 1973), rather than relying on 
standardized methods and comparisons with normative samples. Thus, specific 
tests utilized vary from patient to patient depending on the early hypothesis of the 
patient's impairment. Such flexibility in assessment would most often be consid-
ered more consistent with a "clinical technique" than what we in the West have 
considered as assessment (Dean, 1983a). This qualitative emphasis is most often 
faulted as being far too subjective an approach to allow opportunities to establish 
other than clinical norms (Luria, 1973). consistent with a clinical orientation, 
interpretation relies upon the knowledge and experience of the clinician. Unlike 
the psychometric orientation adapted in the construction of the HRB , in which 
assessment methods were selected on their predictive efficiency, Luria's (1966, 
1973) methodology relied heavily on his theory of brain functioning in the choice 
of tasks during assessment. "In sum then, the quantitative school is often por-
trayed as being atheoretical and ignoring descriptive data; whereas, the qualita-
tive approach has often been faulted for its reliance on case study methods and a 
failure to systematically evaluate assessment methods" [Dean, 1982a, p. 18]. 
Luria's Neuropsychological Assessment Strategies. Within his functional 
theory of the brain, Luria (1973) characterized neuropsychological assessment as 
involving attempts to analyze "zones" of the brain which were "responsible for 
the performance of complex mental activities" [po 33]. Rejecting the notions of 
direct cerebral localization and equipotentiality, Luria (1966, 1973) argued in 
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favor of the evaluation of "zones" of the brain only for their relevant contribu-
tion to more complex, functional systems. Earl y in his theoretical formulation, 
Luria distinguished between differe nt definitions of "function." Function in 
neuropsychological assessment was seen as "the complicated adaptive activity 
of the organism ... [and was] determined by a specific operation [Luria, 1973, 
p. 16] . Individual functions were not seen to be localized to specific cortical 
locations; rather, such functions were seen as being "distributed in a complex 
system, or constellation of cooperat ing zones of the cerebral c0l1ex and subcor-
tical structures ... each of the areas makes a highly spec ific contribution to 
ensue the operation of a functional system" [Luria, 1973, p. 17]. 
It soon becomes obvious that the knowledge of Luria's functional theory of 
the operation of the brain is the sine qua non of the assessment system . This 
theory is organized around three "blocks" of the brain which incorporates its 
basic functions. Consisting of the reticular formation and association areas of the 
brain stem, the arousal block is viewed as the regulator of the cortex energy 
level. Input and integration of sensory stimuli forms a second block and is seen 
as consisting of the temporal, parietal, and occipital lobes . The frontal lobe is 
attributed with primary responsibility for the behavioral planning and execution 
(Luria, 1966, 1973) . Functional blocks are seen as containing specific zones 
responsible for individual abi lities. Importantly, damage to anyone block is 
thought to affect a number of functional systems (e.g., reading, speech, and 
writing) (Luria , 1966). Table 8.3 presents the areas of functioning most often 
assessed within thi s theoretical model. 
Chri stensen ( 1975) has emphas ized that neuropsychological tasks represent 
but one element in the evaluation of an individual patient in Luria's system. 
Patient evaluation involves three phases; each attempt to define intact and im-
paired functions. Brain lesions are seen as disturbing groups of psychological 
functions rather than a sing le ab ility to the exclusion of others within a given 
block. The initial phase of the neuropsychological assessment procedure in-
volves a clinica l interview with the patient. This portion of the evaluation is seen 
as important, for it allows the clinician an opportunity to generate hypotheses 
relevant to the nature and location of the lesion. In what is sim ilar to the initial 
portion of a medical examination, information regarding the patient's hi story, 
personality, level of consc iousness, and attitude toward illness is gathered . 
The second stage of assessment involves the administration of a number of 
brief tasks meant to outline how mUltiple funct ions relate to general mental 
activity . The item selection, administration, and performance on these tasks are 
done in a quite subjective fashion (Luria, 1973). By analogy to a more quan-
titative approach , this phase may well be viewed as a screening procedure. Areas 
of deficit performance are investigated further in the final phase of the assess-
ment procedure. The objective at this point is to explicate and expand on areas of 
performance not fully understood in the second phase of assessment. Here, the 
clinician is encouraged to modify and adapt tasks to maximize the funct ional 
N 
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TABLE 8 .3 
Summary of Indivi dua l Sca les of the Luria - Nebraska Neuropsychological Battery 
Individual Scale 
Motor Functions 
Acoustico- Motor 
(Rhythm Scale) 
Higher Cutaneous 
Kinesthetic 
(Tactile Scale) 
Spatial (Visual 
Functions) 
Receptive Speech 
Scale 
Expressive Speech 
Scale 
Writing Scale 
Reading Scale 
Arithmetic Scale 
Memory Scale 
Intellectual Scale 
Description 
Assess a number of motor skills for left and right sides of 
body. Unilateral and simultaneous simple and complex motor 
movement 
Evaluate similarity of tones, reproduce tones orally and 
motor i cally. Rhythmic patterns generated from verbal 
description 
Without aid of vision must identify where touched, head and 
point of pin, direction of movement, geometric and alpha-
numeric symbols traced on wri s t, match ing movements, and 
item identification 
Visual recognition of common objects, pictures with obscurity 
and disorganizat i on . Matrices tasks and complex block count 
Requires written, oral, and motoric response to spoken speech 
Items involve orally repetition words, increasingly complex 
sentences, name, count, recite, offer miss i ng words, and 
organize mixed- up sentence 
Involves basic writing skills--spelling, copying words and 
letters from cards and memory. Writing words and letters 
from dictation and spontaneously 
Items 
51 
12 
22 
14 
33 
42 
13 
Range from reading letter sounds, s y llables, words, sentences, 13 
and a short story 
Involves simple number identification, writing, and reading 22 
series of numbers, simple skills to more complex skills 
Requires learning word list, picture memory, rhythmic pattern, 13 
hand positions, sentences, story, and paired associate task 
Sequencing pictures, abstract theme of pictures, identify 
picture absurdities, proverbs, definitions, opposites, and 
analogies, and word problems 
34 
Technical 
Reference 
Golden et al. 
(1978) 
McKay & Golden, 
(1979) 
Golden et al. 
(1982) 
Golden (1981) 
Golden (1981) 
Golden (1981) 
Golden et al. 
(1978 ) 
Golden et al. 
(1978) 
Golden et al. 
(1981) 
Golden et al. 
(1982) 
Golden & Berg 
(1983 ) 
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performance of the patient. Of interest to rehabilitation recommendations are the 
types of compensations which are possible within the respondent 's spectrum of 
abilities. Luria (1966) encourages the examiner to at times change the tempo and 
adapt the tasks such that an apprec iation of the patient's performance may be 
gained under alternative conditions. Although these procedures may allow 
clinical insights into intraindividual differences useful in rehabilitation, they do 
not allow the investigation of the validity of either the theoretical underpinnings 
or the assessment procedures in a public fas hion . Therefore , a di scrimination 
of the utility if Luria's procedures from his clinical expertise had been im-
possible. 
Recently, attempts have been made to operationalize Luria's methods (Chris-
tensen, 1975, 1980; Golden , Hammeke, & Purisch, 1978; Majovski, Tanguay, 
Russell , Sigman, Crumley, & Goldenberg, 1979a, 1979b) and aspects of this 
theory (e.g ., Das, 1973; Kaufman & Kaufman, 1983) . The degree to which these 
attempts reflect Luria's (1966) original thinking is controversial, and the implica-
tions of such models are examined at length later in this chapter. 
Critica l Issues and Future Areas of Emphasis 
The previous section hopefully has provided an overview of the current status of 
neuropsychological assessment with an examination of two distinctly different 
systems that exemplify the major approaches to the field. For the reader un-
famil iar with the area of neuropsychology, these systems would best be consid-
ered as opposite poles of a qualitative-quantitative dimension. Both hold im-
plications for the future complexion of neuropsychological assessment and will 
influence how critical questions which face neuropsychology will be approach-
ed . It should be noted that in the clinica l setting evaluation of the individual 
patient often involves a combination of these approaches. 
Among the most salient influences in the future of neuropsychological assess-
ment , certainly research in the clinical and bas ic neurosciences would seem to 
rank high. Obviously , adaptation of advances in basic psychometrics to neuro-
psychological questions will continue. A less obvious and infrequently articu-
lated influence is what could be termed as a " paradigm shift" in American 
Psychology. Moreover, the recent polemics in psychology could hardly be seen 
as fertile ground for the growth of neuropsychology. Clearl y, the late 1970s 
heralded a more fl ex ible, cognitive approach to our understanding of human 
behavior. Since thi s time, the number of systematic investigations which have 
begun to outline neurological correspondence to complex human behaviors have 
grown geometrically (Dean, 1983a). The remainder of thi s chapter attempts to 
define a number of critical issues in neuropsychological assessment , relate pres-
ently available research in the area, and offer tentative projections. 
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Interpreting Neuropsychological Assessment Results 
Despite the sensitivity with which neuropsychological assessment procedures 
have been shown to have in distinguished brain damage from normal functioning 
(e.g., Reitan, 1955; Wheeler et aI. , 1963) and psychiatric di sturbances (Golden , 
1977; Klonoff & Low , 1974) , the interpretation of individual results remains 
obscure. That is to say , it is often difficult to base the interpretation of a patient's 
protocol on the available research for groups. Moreover, the individual patient 's 
premorbid history , age at onset of disturbance, time from onset to assessment , 
and behavioral reaction to impairment all interact to make findings for groups 
obscure for the individual case (see Dean, 1983a). This state of affairs seems 
reasonable, for the luxury of control of extraneous variables found in research is 
not possible in individual interpretations. Reitan (1974) has offered some direc-
tion in the use of inferential techniques. These have involved (a) evaluation of 
the patient 's " level of performance" with the use of cutting scores and nor-
mative standards; (b) pathognomonic constellations of behaviors indicative of 
neuropathology; (c) comparisons of sensory and motor performance for left and 
right sides of the body , and (d) comparisons of relative strengths of neuro-
psychological functioning for the individual in light of group patterns of dysfunc-
tion. Each of these methods has been shown to have utility in predicting the 
individual' s neurological status. However, two obvious questions ari se in the 
interpretation of the results for the individual patient. First, how are these meth-
ods combined to make a spec ific conclusion concerning the individual's test 
findings? Second , what weight should be given to such moderating variables as 
education , age at onset , and the like? Such questions are not unique to neuro-
psychological assessment but , rather, are critical where clinical dec isions must 
be made for the individual client based on vast numbers of variables. Often then, 
the psychologist is left with few alternatives to " clinical prediction" in the 
interpretation of an individual's performance (Boll , 198 1) . 
The Impairment Index, originall y offered by Halstead (1947) and later refined 
(Reitan, 1955; Klove, 1974), is the proportion of a series of HRB tests fo und to 
be in the impaired range . This rather simple actuarial measure has shown consid-
erable accuracy in predicting the degree of cortical impairment (Halstead , 1947; 
Klove, 1974; Reitan, 1966). Kiernan and Matthews ( 1976) also prov ide some 
evidence favoring actuarial prediction using the simple average of standard 
scores of the subtests of the HRB . It should be recognized that while both 
methods provide the psychologist some rudimentary information concerning 
overall impairment , each fa ll s short of aiding in the interpretation o f an indi-
vidual' s performance. 
Certainly, more extensive normative data which controls for age, sex, race, 
and socioeconomic status would aid in individual interpretation. Such a data base 
would provide the clinician with the prerequisites to estimate premorbid func-
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tions based on the patient's demographics. Wilson, Rosenbaum , Brown, 
Rourke, Whitman, and Grisell (1978) and Reynolds and Gutkin ( 1979) offer 
evidence of a considerable relationship for demographic variables on general 
cognitive ability scores . More important , this research provides a means with 
which to estimate "expected premorbid levels" of functioning with a given 
demographic profile. Although more extensive normative data which accounts 
for demographic variables is basic to the future of actuarial prediction, the 
problem of data integration for the individual goes beyond demographics. 
The clinical procedures necessary for data integration have remained a rather 
mystical procedure for the neophyte . A number of authors have argued that 
attempts to quantify the interpretative process beyond bas ic level of performance 
statements would do more to obscure the understanding of the results for the 
individual patient than to edify. Embroyonic research in mechanical interpreta-
tion has usually taken one of two approaches in the development of objective 
means of data integration. One approach has been the development of algorithms 
for making interpretative decisions. Russell, Neuringer, and Goldstein (1970) 
have attempted to establish taxonomic keys with the HRB for the diagnosis of 
brain damage in general and the localization and identification of the organic 
process (i.e., acute, static , or congenital) . Russell et a!., (1970) in an initial 
validation provided encouraging data with diagnostic hit rates ranging from 62% 
to 94% when neurological group formation was based on clinical judgment. 
More recently, Finkelstein (1976) developed a computer based refinement of this 
algorithmic approach (BRAIN I) . This program allows direct input of raw data 
from the HRB and attempts to predict the presence of brain damage, location , 
acuteness, and provides a " most consistent neurological diagnosis." Finkelstein 
(1976) reports impressive accuracy in predicting the presence of brain damage 
(96%), the lateralization of the les ion (75%), acuteness (83%), and neurological 
diagnoses (64%) . Anthony , Heaton, and Lehman (1980) have compared the 
utility of Russell et a!. ' s (1970) and Finkelstein 's (1976) methods to the predic-
tions made on the bas is of the Halstead Impairment Index. Consistent with 
Klove' s (1974) data , thi s investigation showed superior classi fication of brain 
damaged and normals with the use of the Impairment Index. 
Another system which has been seen as having actuarial potential is a multi-
variate statistical approach (Wheeler & Reitan , 1963) . Using a priori defined 
neurological groups, a number of investigators have demonstrated the utility of a 
cross validated discriminant function in the prediction and locali zation of brain 
damage from HRB data (Golden, 1977; Goldstein & Shelly, 1972; Struss & 
Trites , 1977; Wheeler, 1964) . Wedding (1983) compared the class ification ac-
curacy for a number of actuarial methods for a sample of 263. His results 
indicated the superiority of discriminant functions in accuracy and localization 
when compared with both Russell et a!. 's (1970) key approach and Finkelstein 's 
(1976) BRAIN I . Consistent with research in other areas of applied assessment, 
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these data supported the superiority of a mechanical/ statistical methodology to 
the interpretation of neuropsychological test data . 
Although not without methodological problems (e.g. , Willson & Reynolds, 
1982), such reports are encouraging and indicate considerable potenti al in statis-
tical/ mechanical methods in the interpretation of neuropsychological test data 
and the development of extensive code books. Although fe w attempts have been 
made to predict the degree of return of function or interface predictions with 
rehabilitation efforts, certainly the technical procedures ex ist to provide such 
information. Efforts to statisticall y estimate premorbid levels of functioning and 
in turn compare these data with actual reports will begin to provide the meth-
odology necessary to objecti vely outline the degree of loss of function for the 
individual patient. 
Attempts to Objectify Luria's Theory 
Recognizing the heuri stic value of a theoreti cally consistent view of the func-
tioning of the brain , a number of recent attempts have been made to opera-
tionali ze Luria's neuropsychological theory . Other than some bas ic research 
supporting Luria's theory (see Luria, 1965 , 1966, 1973), the approach has ap-
peal of providing a theoretically consistent template to aid in the development of 
neuropsychological assessment procedures. It should be recognized that the radi -
cal quantitative approach taken in the choice of neuropsychological tests in the 
West while increas ing prediction has often alluded interpretation (Dean, 1983a) . 
For a fa miliar example, the choice of subtests comprising the Wechsler Scales 
was made on quantitative grounds and Wechsler's ( 1958) broad notion of aggre-
gates of abilities . The Wechsler Scales have been shown to offer one of the best 
single predictors of extra-test behaviors (see Dean, 1982a). The interpretation of 
subtest scores for individuals and groups has been one of the most researched and 
yet controversial topics in applied assessment (Dean, 1982a; Kaufman , 1979). 
This is less of an indictment of the quantitati ve approach than an overview of the 
primitive status of our knowledge of brain-behavior relationships. Thus, while 
Luria's assessment procedures would not satisfy elementary psychometric crite-
ria (Dean, 1982a) necessary to be termed tests, his theoretical model of the 
functional organization of the brain provided a distinct advantage in the in-
terpretation of performance and the planning of rehabili tation strategies. 
Christensen (1 975, 1980) has recently attempted to operationalize Luria's 
neuropsychological assessment system by objectifying the tasks used by Luria. 
In this way, Christensen (1 975) has stimulated the examination of Luria's assess-
ment tasks in a fashion which is more amenable to psychometric investigation. 
This is important and should a llow investigation of the heuristic value of Luria's 
assessment system free of the clinical expertise which had been developed by 
Luria and his associates. Although Chri stensen' s ( 1975, 1980) contribution to 
neuropsychological assessment is clearly recognized , these operationali zed ver-
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sions of Luria's methods are now concrete, many of the techniques remain more 
subjective than would be des ired from a quantitative point of view. 
Majovski et al. (l 979a , 1979b) have recently attempted an independent trans-
lation of Luria's assessment system. Des igned as an adolescent screening mea-
sure of cortical dysfunction, the measure focuses on the same categories pro-
posed by Christensen (1 975) (see Table 7 .3) with the exclusion of the kinesthetic 
and cutaneous areas. Majovski et al. (l 979a, 1979b) see the inclusion of these 
functions to be redundant with in formation gleaned from the neurological exam-
ination which generally precedes the neuropsychological referral. Containing 72 
items, the instrument requires approx imately one hour to administer to children 
10 years of age and older. Although this time element represents a distinct 
advantage over other neuropsychological batteries , to date only minimal valida-
tion has been attempted. In sum , with the portability and relatively short admin-
istration time , the measure may hold utility for child psychologists . Although 
this is true, the psychometric properties of the instrument remain to be investi -
gated . 
In an "attempt ' to wed ' Luria's techniques with American clinical neuropsy-
chology" [Golden, 1980 , p. 5 17], Golden, Hammeke, and Purisch (1 978) have 
constructed an objecti ve neuropsychologica l battery adapted from Luria ' s func-
tional theory of the brain . Of the 282 items comprising the battery, the majority 
of tasks are refinements of those operationalized by Christensen (1 975). The 
objective here has been to retain many of the positive features of Luria's func-
tional theory of the brain while providing a standardized administration and 
scoring procedure (Golden, 1980) . These items, referred to as the Luria- Nebras-
ka Neuropsychological Test Battery (LNNB) (Golden et aI. , 1978) offer both 
portability and considerable reduction in the time necessary (approximately 2.5 
hours) for assessment with more traditional, neuropsychologica l batteries (e.g., 
HRB-> 4 hours). As suggested in Table 7.3, the authors offer 10 discrete 
subscales which represent a nominalization of each functional zone proposed by 
Luria (1 966) and operational ized by Chri stensen (1 975, 1980). 
Taking a quantitative posture in examining the adequacy of the measure, 
Golden and his assoc iates (Golden & Berg , 1983; Golden, Fross , & Graber, 
198 1; Golden, Hammeke, & Purisch, 1978; McKay & Golden, 1979; Moses & 
Golden, 1979; Moses, Johnson, & Lewis, in press; Purisch, Golden, & Ham-
meke, 1978) reported a number of studies re lative to the psychometric adequacy 
of the LNNB. The majority of these investigations report adequate test- retest 
reliability estimates fo r summary, localization, and individual " factor" scales. 
The exception being rather unacceptable re li ability for two receptive speech 
factors (Golden, 198 1) . Interrater scoring agreement was also seen as adequate 
(see Golden, 198 1) . From a qualitative viewpoint , the battery has been shown to 
be sensitive in di scriminating adult brain damaged patients from both normals 
(Golden et aI. , 1978) and hospitalized psychiatric patients (Moses et aI. , in 
press). Using combinations of the 10 factors of the LNNB, Golden and hi s 
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associates (Golden et aI., 1981 ; McKay & Golden, 1979) report local ization 
value for subscales. For example, in response to needs in the applied setting, 
McKay and Golden (1979) report the development of hemispheric localization 
scales shown to be of clinical significance in diagnosing laterali zed brain 
damage. The majority of these findings appear to be robust with investigations 
from other laboratories reporting at least partial replication (e.g., Malloy & 
Webster, 198 1; Shelly & Goldstein , 1982a, 1982b) . Although impressive at first 
blush, extensive research will be necessary to completely define and assess the 
technical adequacy and utility of the LNNB. 
Adams (1980) has argued that with the quantitative approach taken in the 
development and standardization of the Luria- Nebraska Neuropsychological 
Test Battery, much of the appeal of Luria 's theory of the functioning of the brain 
is lost. Indeed, more work with the LNNB has been done to offer psychometric 
credibility than to offer insights how the measure can make use of its theoretical 
underpinnings in understanding the patient and structuring rehabilitation plans. 
Although recognizing the contributions of Luria (1966) and Chri stensen (1 975), 
Golden's (1980, 1981) emphasis in the LNNB is not an attempt to develop a 
standardized version of Luria's neuropsychological assessment system per se, 
but rather a quantitative sound system with a theoretically consistent foundation . 
Spiers (1981, 1982) argues that nonverbal abi lities are difficu lt to assess with the 
LNNB because of the role played by language in the presentation and response 
requirements to nonverbal items. The nominal scoring system adapted in the 
LNNB has been seen to reduce the sensitivity of individual items (Spiers, 1981 , 
1982) . Indeed, it would seem difficult to glean information relative to a patient's 
performance in which his/her scores were found to be within normal limits . 
Golden, Ariel , Moses, Wilkening, McKay, and MacInnes (1982) argue that a 
patient's scaled scores, item patterns, qualitative data, and the medical hi story 
must all be involved in an analysis of an individual's neuropsychological func-
tioning. In this regard, it should be noted that considerable sophistication with 
Luria's (1966, 1973) model of brain funct ioning and technical aspects of the 
LNNB are necessary for the competent administration , scoring, and interpreta-
tion of thi s battery. Controversy may well continue concerning the extent to 
which Golden and his assoc iates have been successfu l in melding both the 
quantitative- qualitative and functional - structured points of view in neuropsy-
chology. Clearly, the LNNB does provide a coherent group of tasks which are 
theoretically consistent. 
The Kaufman Assessment Battery for Children (Kaufman & Kaufman, 1983) 
(K-ABC) is a wide-band cognitive battery based on a functional theory of the 
brain . Unlike the atheoretical approach taken in the development of cognitive 
measures such as the Wechsler Intelligence Scales, the Mental Processing Scales 
of the K-ABC were developed to conform to the sequential- simultaneous pro-
cessing dichotomy articulated by Luria (1966) and operationalized by Das (e.g." 
1973). Although interpretations may differ, Kaufman and Kaufman (1983) pre-
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sent a good deal of factor-analytic evidence consistent with a sequential-simul-
taneous distinction for subtests of the battery . The K-A BC also makes a very 
useful distinction between school related achievement and more basic e lements 
of mental process ing. Because less reliance is placed on past experience in scales 
of cognitive efficiency, the authors have argued in favor of a reduction in assess-
ment bias and a wide range of information useful in remedial planning (Kaufman 
& Kaufman, 1983) . Although it is not clear how the LNNB and K-ABC will 
stand the scrutiny of time, it seems apparent that Luria's functional theory of the 
brain will accent neuropsychological assessment as practiced in North America. 
Neuropsychological Assessment of the Child 
The early success in defining the behavior deficits fo llowing brain damage in 
adults stimulated such study with children and adolescents (Boll , 1974). By 
comparison, though, efforts to define brain-behavior relationships with children 
are even a more recent pursuit. Greater numbers of adult referrals with di scretely 
localized lesions have provided a rather large research base on which detailed 
neuropsychological studies could be made. Moreover, adult neurological disor-
ders, as opposed to those seen in children, are more likely to prov ide the oppor-
tunity to validate assessment techniques during surgery and autopsies (Dean, 
1983a; Reitan, 1974). As mentioned previously, a number of moderator vari-
ables ex ist which may modify the interpretation of adults' performance on neu-
ropsychological tests (hi story , demographics, time from onset to assessment , and 
the like). Clearly, such factors play an important role in psychological findings 
for children with cerebral dysfunction . In addition, the interpretation of chil-
dren's performance must account for a nu mber o f potential confo unding vari-
ables not usually considered with adults (Dean, in press). The child' s premorbid 
developmental history (Benton, 1974), brain development at onset (Boll , 1974), 
the chronicity of the di sorder (Hartl age & Hartlage, 1977), and envi ronmental 
background (Dean, 1983a) combine interactively to make reliable inferences 
about the functioning of the child's brain far more tenuous an undertaking than 
that with adul ts. Similar les ions in mature and developing nervous systems have 
been shown to produce far di fferent neuropsychological test patterns and expec-
tations for recovery of function (Dean, in press; Hartlage, 198 1; Reed , Reitan & 
Klove, 1965). 
Klonoff and his associates (Klonoff, Low, & Clark, 1977 ; Klonoff & Robin-
son, 1967; Klonoff & Thompson, 1969) present evidence that the type of brain 
damage most frequently OCCUlTing in childhood is responsible in part for adult-
child di fferences in test impairment shown in these groups. Klonoff's group 
reports epidemiological estimates showing brain damage resulting from f alls was 
approx imately three times more prevalent in children than adults. Therefore, it 
seems our knowledge of children's neuropsychological assessment data will 
involve a greater understanding of the effects of closed head injury in the devel-
oping child . 
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Although definitive conclusions concerning brain-behavior relationships re-
main to be made for adults, the neuropsychological interpretation of behavior 
with children is far more equivocal. Similar to findings for adults, a good deal of 
research indicates a sensitivity of neuropsychological batteries to brain dysfunc-
tion (Boll, 1972b; Dean, 1982c; Golden, 1981; Hartlage, 1981; Klonoff & low, 
1974; Reed, Reitan, & Klove, 1965; Reitan, 1971; Reitan & Heineman, 1968) . 
Reed, Reitan, and Klove (1965) and Boll (1974) using extensive neurop-
sychological batteries have provided evidence that patterns of deficits for adults 
and children who had sustained head injuries were much different. Brain damage 
in children seems to have more global effects than that found in adults with 
similar lesions. Children are more likely to exhibit a general depression of those 
cognitive abilities which have been shown to be rather resistant to impairment 
with adults (Ernhart, Graham, Eichman, Marshall , & Thurston , 1963; Reed, 
Reitan , & Klove, 1965). Using the HRB, Reitan (1974) reports scores of the 
Wechsler Intelligence Scale for Children to be more salient in predicting brain 
damage in children (6- 8 years) than other measures of the battery. As pointed 
out earlier in the chapter, for adults, the Halstead Impairment Index is most often 
found to be a more sensitive indicator of brain damage than that offered by the 
Wechsler Scales (Reitan, 1955). Older, well practiced skills or, if you will, 
overlearned material is more resistant to cerebral insult in adults than that which 
has been found in children. In sum, the effects of brain damage in childhood are 
more profound than that found in adults; and , the earlier the insult occurs, the 
more generalized will be the resulting impairment on measures of neuro-
psychological functioning (Boll, 1972b; Fitzhugh & Fitzhugh , 1965; Reed & 
Fitzhugh, 1966, Reitan, 1974). Problems in translating adult neuropsychological 
research conclusions to children involves the ongoing autonomical changes in the 
child's brain (Boll, 1974). Indeed, some research indicates that age-related dif-
ferences in the psychological sequelae of childhood brain damage may be due to 
developmental changes in functional lateralization in children (Dean, 1982a) . 
Related to the neuropsychological assessment of children's learning disorders 
is the relative lack of data regarding development trends for normally functioning 
children on tests of neuropsychological measures. Such data will begin to portray 
the development of cortically related behaviors and the amount of normal vari-
ability which can be expected. Crockett, Klonoff, & Bjerring (1969) emphasized 
the importance of this area with data showing that increasing neuropsychological 
complexity is necessary to describe the within-subject variability on some 32 
neuropsychological variables with descending age. Whether these findings repre-
sent invariant developmental trends or fluctuations between development levels 
remains to be investigated. This area seems most promising in providing ad-
vances in both our understanding of the development of brain-behavior rela-
tionships and a base from which to evaluate the individual child's performance 
from an individual difference approach. 
Factors other than cortical functioning seem to playa more salient role in test 
results for children than adults. Indeed, the naive application of aberrant behav-
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ioral patterns found in adult neurological disorders (encephalitis) to children 
exhibiting functional neurological disorders (e.g., Strauss & Lehtinen , 1948) 
may well be responsible for the rejection of neuropsychological studies with 
children. For, while consistent behavioral patterns may well be re li able predic-
tors of adult cortical impairment, the assumption that these same behaviors 
reflect underlying cortical dysfunctions in children is tenable (Dean , 1978a, 
1982a) . This seems particularly true in our understanding of children's learning 
disorders. For over a century attempts have been made to explain children's 
classroom learning problems in terms of neurological aberrations. Although 
early overzealous attempts to explain all children' s learning problems in terms of 
neurological dysfunction have been rejected by most serious rev iewers of the 
available literature, problems remain in nosological c lassification of children's 
learning disorders. 
Attempts have begun to isolate behav ioral constellations from neuropsy-
chological measures which may encourage further understanding of categories of 
learning problems (e .g., Dean, 1978a; 1983b, in press; Fisk & Rourke, 1979; 
Rourke, 1975, 1976, 1979). Clearly, some forms of children's learning disorders 
relate to neurological dysfunction (Dean , 1982a). This conclusion is as obvious 
as the fact that many childhood learning problems may more heuristically be 
related to an interaction of environmental and developmental factors. Although a 
number of authors have argued in favor of a neuropsychological perspective 
which goes beyond the diagnosis of impaired neurological processes to the 
structuring of educational programs which max imize the child' s assessed 
strengths (Dean, 1982a; Hartlage & Reynolds, 1981) , future attempts to statis-
tically segregate behav iors for children with learning problems hold considerable 
promise in our understanding and treatment of children's learning disorders . 
It has also become apparent that children with histories of classroom failure 
retain an underlying emotional reaction to school-related tasks even after obv ious 
success (Dean, 1983b; Lang , 1964; Severson, 1970) . Therefore , attempts to 
isolate SUbtypes of learning di sorders and offer treatment of these problems 
require a focus on an interaction of emotional and neuropsychological factors . 
Dean (1983b) offered early data favoring the combination of neurological and 
emotional factors in what amounts to systematic desensitization procedures to 
treat emotional reactions to failure . This procedure was effective in increas ing 
school-related achievement while it had little effect on the child 's measures of 
neuropsychological functioning. Interestingly, Dean (I 983b) also reported a re-
duction in behav ioral problems concomitant with gains in classroom related 
achievement. 
The issue of the relationship between emotional disturbance and brain damage 
with children is a complex one. Emotional di sturbance has been reported with a 
significantly greater frequency in children who have suffered brain damage than 
normals (see Shaffer, 1974). Another line of research also indicates neuro-
psychological impairment occurs significantly more frequently in emotionally 
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disturbed children without an obvious neurological abnormality than that found 
in samples of normal children (Reed & Reitan , 1963) . Although brain damaged 
children may well react to a perceived loss of function in an emotional fashion 
(Dean, 1982a), as plausable is the onset of emotional symptoms concomitant 
with damage to specific areas of the brain (Shaffer, 1974) . The truth , of course, 
will probably be most clearly understood on a multivariate continuum involving 
etiological and environmental factors. Such study would seem of value when 
examined in conjunction with developmental trends . of lateralization of func-
tions. Although information necessary for a basic understanding of these issues 
remains to be reported , numerous laboratories have begun intensive projects 
which will allow a greater understanding of the basic issues in neuropsycholog-
ical assessment with children. 
Neuropsychological Assessment in the Later Years 
Dementing disorders are syndromes originating from a rather wide variety of 
causes. The etiology of these disorders has been attributed to intrinsic changes in 
the brain ce ll s, vascular insufficiencies, card iovascular acc idents, metabolic dis-
turbances, and hormonal imbalances. Although some forms of dementia have 
been shown to be treatable, the majority is not (Barbizet, 1970) . The course of 
dementia involves the deterioration of higher cognitive functioning, emotion , 
motoric behavior, and eventually death (NIH, 1981) . 
It has been estimated that 15% of the population of the United States older 
than 65 years has some form of dementing disorder, amounting to some three 
million persons (NIH , 198 1). Clearly , then, while the vast majority of e lderly do 
not develop such disorders, it does represent a significant health problem. This 
problem becomes acute when projections for increased life span and the growth 
of the number of individuals who will exceed 65 years in the early 2 1 st century 
are examined. Thus, our ability to diagnose dementia and the understanding of 
the normal aging process is fast becoming even more critically important than it 
has in the past. 
With the essential symptom of dementing disorders being the " loss of inte l-
lectual abilities of sufficient severity to interfere with social or occupational 
functioning" [DSM-lll, 1980 , p. 58], the neuropsychologist is often called upon 
to make a judgment on the extent of impairment from neuropsychological assess-
ment procedures. Although memory losses are the most prominent feature of 
dementia (Barbizet, 1970) , the neuropsychological measures recommended are 
"multifaceted and involve memory , judgment , abstract thought , and a variety of 
other higher cortical functions" [DSM-III , 1980 , p. 159]. 
Dementia is one of the most overdiagnosed disorders in the e lderly (DSM-lll, 
1980) . Part of the problem inherent with the diagnosis of this group of disorders 
relates to the fact that there are numerous other syndromes (e.g., affective 
disorders) with symptoms which resemble the early stages of true dementias. A 
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critical difference between these disorders is that many of the nondementing 
disorders (e.g., depress ion) may be successfully treated (Dean, in press). Confu-
sion presently ex ists in the diagnosis of dementia which is due, in part, to a lack 
of our understanding of the effects normal ag ing has on the majority of the 
avai lable neuropsychological measures. Second , yet no less important , is the 
lack of knowledge of how neuropsychological tests correspond to adaptive be-
haviors and the emotional stability necessary for independent living (Dean, in 
press). 
Investigations have shown a substantial, negative relationship between age 
and performance on a number of measures of cortical functioning with healthy 
older adults (Reed & Reitan , 1963; Reitan , 1955; Vega & Parsons, 1967). Using 
the presently available adult norms, the performance on neuropsychological 
measures of hea lthy individuals above the age of 50 frequently fa ll s into the 
range seen as reflective of organic impairment (Davies, 1968; Prigatano, 1978; 
Reed & Reitan , 1963) . Bak and Greene ( 1980), using standard scoring pro-
cedures and avail able adult norms, showed 85% of a sample of healthy , normal 
functioning adults between 50- 86 years of age would be class ified as impaired . 
Of interest , the neuropsychological measures used in thi s investigation (i.e., 
Wechsler Memory Scale, Wechsler Adult Intelligence Scale, and the Halstead-
Reitan Neuropsychological Battery) were those most commonly employed in the 
differential diagnosis of dementia . Although some authors (e.g., Finlayson, 
Johnson, & Reitan, 1977) have aruged that many of the findings of impairment 
in normal older adults are compromised by educational level and omnibus intel-
ligence, numerous investigators have reported concomitant decline for various 
memory and intellectual functions with increasing age (Matarazzo, 1972). Such 
findings call into question the utility of standardized neuropsychological mea-
sures in the di agnosi s of impairment and as a reflection of adaptive functional 
behavior. Moreover, many normal older individuals classified as impaired on 
neuropsychological measures have been reported to be functioning normally in 
their environment in terms of daily living skill s (Bak & Greene, 1980; Davies , 
1968; Reitan, 1955) . Obviously, the lack of information relative to the effects of 
normal aging on measures of neuropsychological functioning represents a major 
obstacle to their utility with this population. 
Although it has been known for some time that age (> 45) interacts with the 
performance on measures of higher cortical functioning (Horn & Cattell , 1966, 
1967; Matarazzo, 1972) and psychomotor speed of operation (McFarl and , 
1968), little normative data ex ist with which the clinician can compare obtained 
results on the majority of measures of neuropsychological functioning. Such 
investigations are rudimentary to our understanding of the ag ing process and vital 
in the di agnosis of dementia. Future normative data will aid in differential 
diagnosis of dementias and , more importantly , reduce misdiagnoses of dementia 
when other disorders ex ist which are more amenable to treatment. Clearly , the 
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interaction of neuropsychological functions, emotional stability , and daily li ving 
skills remains to be investigated with adults in their later years. 
Neuropsychological Assessment of Adu lt Psychiatric 
Patients 
Neuropsychological assessment procedures have in the main been developed 
after extended observations of patients with neurological disorders and more 
often than not documented brain les ions (e .g., Halstead , 1947; Luria, 1966; 
Reitan , 1955). The choice of items and the validation of resulting measures have 
often emphas ized the discrimination of neurological groups from normal contro ls 
(e.g., Halstead , 1947; Reitan, 1955). As previously mentioned , such a meth-
odology has served the field well with the predictive accuracy most often exceed-
ing 85% when intact groups of normals and brain damaged patients are used 
(Klove, 1974; Reed & Reitan , 1963; Reitan, 1955, 1971 ; Wheeler, Burke, & 
Reitan, 1963). So too, the prediction of di ffuse, left and ri ght hemispheric 
lesions is fairly well established (Boll , 1972; Fil skov & Goldstein , 1974; Reitan, 
1966). 
Because the most often experienced referral question asked involves di fferen-
tial diagnosis, a number of problems arise when attempts are made to in fer the 
source of a behavioral di sturbance. That is to say, in the medical setting, a 
diagnostic question often asked involves whether the patient 's behav ioral di stur-
bance has an " organic" base or if it may more heuri stically be attributed to a 
"functional psychiatric" di sorder. Here , " functional mental di sorder" would 
imply a disturbance without a known phys ical abnormality of the brain ; whereas , 
"organic mental disorder" has traditionally implied a behavioral aberration re-
sulting from a biochemical or structured lesion. Of particular interest to the 
practicing neuropsychologist has been the accuracy of assessment procedures in 
the di fferential diagnos is of "functional" and " organic disorders. " Moreover, 
the differentiation of functional psychosis with concomitant aberrations in 
thought processes from patients with neurological disorders remains a di ffi cult 
diagnostic problem (Dean, 1983a). 
The research objectives in thi s area have focused on the ability of neuro-
psychological assessment procedures to di fferenti ally diagnose functional psy-
chiatric and organically related disorders (e.g . , Golden, 1977 ; Matthews, Shaw , 
& Klove, 1966; Reitan, 1976) and the establishment of performance patterns 
which would aid in di fferential di agnoses (Klonoff, Fibiger , & Hutton, 1970; 
Parsons & Klein , 1970; Watson, Thomas , Anderson, & Felling, 1968). A more 
basic question that is beginning to receive attention involves a neurop-
sychological understanding of the etiology and effects of functional mental di sor-
ders (Dean, in press; Flor-Henry, Fromm-Auch, Tapper, & Schopflocher, 198 1; 
Rockford , Detre, Tucker, & Harrow, 1970; Taylor, Greenspan, & Abrams, 
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1979). The prev iously suggested intervening variables of medical hi story , age at 
onset , educational level, chronological age, site of dysfunction, premorbid en-
vironment , and individual differences in anatomical structures are prominent 
factors in the evaluation of research in thi s area. In addition, a number of 
variables which are more unique to a psychiatric setting . often accent neurop-
sychological assessment data and obscure their interpretation . The most con-
sistently mentioned factors involved: 
(a) the chronicity of the di sorder (see Watson , 1974); 
(b) a failure to rule out an organic invo lvement for groups diagnosed with a 
functional mental disorder (see Dean, in press); 
(c) apparent lack of appreciation for treatment effects assoc iated with somatic 
interventions (e.g., medication, e lectro-convulsive therapy) in psychiatric disor-
ders (see Baker, 1968); 
(d) length of hospitali zation (see Klonoff, Fibiger, & Hutton , 1970) ; 
(e) failure to consider the severity of psychiatric symptoms (see Goldstein & 
Halperin , 1977); 
(f) a failure to examine response style as an obviating vari able of perfor-
mance (see Hirsch & DeWolfe, 1977); and , finally, 
(g) contamination of diagnosis with neuropsychological assessment data (see 
Golden, 1977) . 
Although the majority of studies in thi s area have utili zed some combination 
of tests of the Halstead- Reitan Battery (Golden, 1977 ; Heaton, Vogt, Hoehn , 
Lewis, Crowley, & Stallings, 1979), a number have examined more speciali zed 
measures (e .g . , Bender Visual Motor Gestalt Test; Benton Visual Retention 
Test; Birkett & Boltuch, 1977; Holland , Wadsworth , & Royer, 1975; Luria 
Nebraska Neuropsychological Battery; Memory-for-Des igns Test; Minnesota 
Percepto-Diagnostic Test; Moses, Cardellino , & Thompson, 1983; Optimal 
Symbol Digit Modalities; Watson & Benton, 1976) . It is not the objective here to 
attempt a duplication of a number of excellent reviews of this area of research 
(e.g., Heaton, Baade, & Johnson, 1978; Heaton & Crowley, 198 1; Reitan , 
1976) but , rather, to identi fy research developments as they may relate to new 
areas of emphasis in the fi eld of neuropsychological assessment. 
With this objective in mind , it seems clear that the diagnostic accuracy in 
differenti ating functional, psychiatric, and organic disorders clearly suffers when 
chronic schizophrenics are included as a functional disorder (Goldstein & 
Halperin , 1977 ; Heaton et aI. , 1979; Watson et aI. , 1968). After a review of the 
available literature, Heaton et aI. , 1978, reported a median correct classification 
of functional and organic patients of 75% when chronic schizophrenics were 
eliminated from consideration . With the inclusion of chronic schizophrenics, the 
median " hit rate" dropped to a chance level in prediction (54%) . These findings 
in combination with the research since 1975 indicate that the rates of correct 
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diagnosis between normals and brain damaged are not significantly different than 
rates found between organics and patients with functional psychiatric disorders 
when chronic or process schizophrenics are eliminated from consideration (Heat-
on et aI. , 1978; Heaton & Crowley, 1981) . On both the HRB (e .g., Chelune, 
Heaton, Lehman, & Robinson, 1979) and LNNB (e .g., Moses, Cardellino , & 
Thompson, 1983) chornic schizophrenia seems more clearly related to an overall 
level of impaired performance than any specific test pattern of deficits. As is true 
with brain damaged patients (Doehring & Reitan, 1960), there appears to be a 
relationship between impaired, neuropsychological assessment findings, and the 
degree of emotional disturbance with schizophrenics (Schwartzman, Douglas, & 
Muir, 1962). 
At this point in the discussion, it should be noted that relatively few attempts 
have been made to compare neuropsychological assessment results for different 
functional psychiatric disorders (e.g., depression , schizophrenia, etc.). More-
over, the focus of the bulk of the studies in this area has been the differentiation 
from organically related behavioral disturbances and psychiatric patients with the 
aid of neuropsychological assessment data. The tacit assumption here has often 
been that " functional disturbances" were less related to abnormal brain func-
tioning than to psychosocial influences. However, recent evidence indicates that 
biochemical (Fish, 1977; Glassman, Perel, Shostak , Kantor, & Fleiss, 1977; 
Young, Taylor, & Holmstrom, 1977) and structural abnormalities (Andreasen, 
Olsen , Dennert , & Smith , 1982; Johnstone , Crow, Frith, Husband, & Kreel, 
1976) ex ist in the brains of patients diagnosed with disorders hitherto considered 
to be functional. Therefore, difficulties in the past in differentiating organics 
from some forms of functional , psychiatric patients may relate to an underlying 
neurological substrate for some functional , psychiatric disorders (Dean, in 
press). Clear differences in brain chemistry have been identified for patients with 
affective disorders (Glassman et aI., 1977; Jarvik, 1977; Young et aI. , 1977) and 
forms of schizophrenia (Fish, 1977; Goodman & Gi lman , 1975) . Similarly, 
although some methodological problems exist, data have been reported showing 
abnormalities in the brain structure and function for patients diagnosed as schizo-
phrenic (Andreasen et aI., 1982; Haug, 1963; Mirsky , 1969). The force of these 
data indicates a greater probability for abnormal e lectroencephalograms (EEG) 
(Lester & Edwards, 1966) and enlargement of ventricular structures (Luchins, 
1982) concomitant with more debilitating forms of schizophrenia . A fair amount 
of ev idence exists across investigations to hypothesize that patients diagnosed 
with a primary affect ive- depression show an abnormal decrease in activity of the 
right hemisphere (d'Elia & Perris, 1974); and , specifically , abnormal EEG find-
ings have been reported in the area of the right temporal lobe (Flor-Henry, 1976). 
The neuropsychology of differing "functional" psychiatric disorders has only 
recently begun to be invest igated in a systematic fashion. Studies have, in the 
main, attempted to define patterns of neuropsychological test scores which 
would differentiate schizophrenia and affective disorders (bipolar and unipolar). 
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Generally, patients of both nosological groups show significant impairment on 
measures of neuropsychological functioning (Flor-Henry, 1976; Golden, Moses , 
Zelazowski, Graber, Zatz, Horvath, & Berger, 1980; Miller, 1975). Flor-Henry 
(1976), using a stepwise discriminant analysis, was able to correctly classify 
some 90% of the schizophrenic and patients suffering from affective disorders 
(unipolar-manic) using neuropsychological test results . Interestingly, although 
both groups exhibited what was interpreted as frontal-temporal dysfunction, the 
abnormalities found in the group with affective disorders were significantly more 
right hemispheric. Specific impairment on neuropsychological tests of the right 
hemispheric functions seems robust (Taylor, Greenspan , & Abrams, 1979). 
Abrams and Taylor (1980) have since extended these data and noted deficit right 
hemispheric performance on measures of neuropsychological functioning for 
affective disorders in general (both unipolar and bipolar disorders). Although the 
neuropsychological test findings for schizophrenia seem to be more generalized 
frontal - temporal dysfunction, at least one study reported data favoring left hemi-
spheric lateralization of neuropsychological deficit performance for schizo-
phrenics (Rockford, Detre, Tucker, & Harrow, 1970). 
As alluded to earlier, the level of chronicity and specific schizophrenia classi-
fication playa major role in the interpretation of data in this area . Some of the 
confusion here may well relate to the manner in which psychiatric groups were 
formed and the diagnostic criteria used. Although in some investigations the 
clinical impressions of a psychiatrist are used, most, more recent studies have 
begun to rely on criteria offered by the American Psychiatric Association (DSM-
III, 1980), Research Diagnostic Criteria (Spitzer, Endicott, & Robins , 1977), or 
those known as Feighner Criteria (after Feighner, Robins, Guze, Woodruff, 
Winokur, & Munoz, 1972). This point of diagnostic criteria seems important to 
this area of research because of what amounts to a tacit assumption in the past 
that patients' nosological placement was without error variance. Indeed, recent 
research indicates that while sets of diagnostic criteria may have similar interrater 
reliability, patients diagnosed as schizophrenic by one system may receive an 
entirely different diagnosis when the criteria of another system are employed 
(e.g. , Endicott, Nee, Fleiss, Cohen , Williams , & Simon, 1982). 
Abnormal neuropsychological assessment findings have been shown with 
psychiatric disorders other than schizophrenia and manic-depression; but, these 
data seem less striking and have yet to be replicated across laboratories (see Flor-
Henry, Fromm-Auch, Tapper, & Schopflocher, 1981; Flor-Henry, Yeudall, 
Koles, & Howorth, 1979). The extent to which such findings of specific neuro-
psychological dysfunction for "functional psychiatric disorders" are amenable 
to psychotherapeutic or psychopharmacologic manipulations is unclear. Future 
research which compare consistently diagnosed psychiatric groups while control-
ling for somatic treatment modalities (see Heaton & Crowley, 1981) will be 
necessary to define whether distinctive neuropsychological test profiles exist 
which are consistent with specific diagnoses. Continued findings in a positive 
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direction would lead to the reconsideration of the locus of a number of psychi-
atric disorders which have been assumed to be "functional." While the amount 
of future research will need to be considerable, future and present neuro-
psychological assessment procedures would seem to hold promise in our under-
standing into the etiology of a number of psychiatric disorders and have the 
potential to aid in diagnosis and the planning of therapies for individual patients. 
Neuropsychological Assessment in the Rehabilitation 
Process 
Neuropsychological assessment has made its major contribution in providing 
diagnostic information for patients for which there was equivocal physical evi-
dence of brain damage. The present diagnostic- etiological approach to assess-
ment is more the result of pressures in the medical setting than a theoretical 
vision of the specialty (Dean, 1982a). However, the continuing sophistication of 
physical procedures may serve to de-emphasize the diagnostic role of neuro-
psychological assessment (Dean, 1983a). 
The sophistication of noninvasive physical diagnostic techniques has grown 
geometrically in the past 20 years . The new generation of CT scanning equip-
ment and more recent advances in positron emission tomography (Raichle, 1979) 
hold clear implications for the diagnosis of neurological disorders. Although 
problems presently exist in the reliability of these radiological techniques, the 
future extensions of these procedures are clear. In the past, the relative benign 
nature of neuropsychological assessment and a real mortality risk for some 
physical diagnostic methods made the utility of neuropsychological assessment 
as a diagnostic tool obvious. The future impact of more sophisticated radi-
ological techniques seems clear. While presently providing a criteria for validat-
ing neuropsychological diagnostic procedures , continued refinement of radi-
ological procedures may well reduce the dependence on neuropsychological 
assessment in diagnosis. 
Although increasingly more accurate neurological knowledge will be avail-
able for the individual patient, rarely would it be possible for the neurosurgeon or 
neurologist to make specific predictions concerning the patient's behavior or 
functioning. Dean (1982a) argues that the direction of neuropsychological as-
sessment will be influenced by the continuing need to understand the patient's 
behavioral deficits in the medical treatment of neurological disorders and in 
planning rehabilitation approaches . Neuropsychological assessment is seen by a 
number of researchers as offering a heuristic framework in which components of 
the patient's emotional, cognitive, and physical functioning can provide re-
habilitation specialists an indepth view of the patient. However, few attempts 
have been made to interface our sophisticated psychometric techniques designed 
to outline subtle cognitive, perceptual, and motor consequences of neuropath-
ology with rehabilitation strategies (Ben-Yishay, Gerstman, Diller, & Haas, 
1970; Golden , 1978). 
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The issues posed by rehabilitation are quite different than those of diagnosis. 
Assessment with the objective of outlining rehabilitation goals goes beyond 
diagnosing impairment relative to normative group performance. The focus here 
is on definition of how impairments are expressed as disabilities in the patient's 
premorbid environment (Dean, 1983a). Unlike neurological diagnosis, which 
attempts to segregate a constellat ion of behaviors into a single disorder, re-
habilitation works to define brain damage in terms of the medical , vocational, 
speech and hearing, and physical aspects in need of treatment. Moreover, brain 
damage seldom is expressed as a single impairment. Within the reality of the 
patient' s environment , neuropsychological assessment seeks to: (I) define the 
cognitive, emotional , perceptual, and sensory aspects of the patient 's function-
ing; (2) establish a baseline in which the rehabilitation can be followed; (3) 
predict the return of function in light of damage; (4) given multiple impairments 
and limited resources, what should be the priorities for a given patient; and (5) 
define in what ways will the patient' s impairments be expressed as di sabilities in 
their premorbid environment (see Diller & Gordon, 198 1, for a review). It seems 
fair to say that neuropsychological assessment in the past has focused on the 
acute phase of brain damage and, as such , represented a psychometric extension 
of the clinical neurologic examination. The research and applied emphas is in 
neuropsychological assessment has been within the areas numbered one and two 
above. Continuing rehabilitative needs and more reliance upon physical, di ag-
nostic procedures will be expressed in greater concern for rehabilitative out-
comes. 
Although psychologists have contributed to theories of impairment and re-
habilitation following brain damage (Goldstein, 1979) , relatively few attempts 
have been made to use neuropsychological test results to answer basic, remedial 
questions. The extent to which neuropsychological assessment may predict dif-
ferent remedial outcomes has not been considered in any continuing fashion 
(Dean, in press). Ben-Yishay, Gerstman, Diller, and Haas (1 970) have reported 
some evidence that left hemiplegics (right hemisphere damage) who exhibit less 
impairment in a number of spatial skills have shorter rehabilitation stays and 
learn activities necessary for daily living more quickly than left hemiplegics with 
more grossly impaired spatial skills . This finding seems congruent with other 
data showing positive relationships between performance on cognitive and per-
ceptual measures and success in training daily living skills (e.g., Twitchell, 
1951; Weisbroth, Esibill , & Zuger, 1971 ; Williams, 1967) . Certainly , such work 
is seminal in an area where the relationship between neuropsychological tests and 
success in rehabilitation is unknown . 
Which rehabilitative approach is more heuristic given a pattern of neuro-
psychological impairment is an empirical question which has only begun to be 
addressed (Diller & Gordon, 198 1) . A need also seems acute in our ability to 
predict activities of daily living (after Brown, 1960) . For, it seems that the 
relationship between neuropsychological test findings and the ability of the pa-
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tient to perform in their premorbid environment is incompletely understood 
(Ben-Yishay et al., 1970) . In short, the future of neuropsychological assessment 
will depend, in part, on our ability to go beyond diagnosis. Goldstein (1979) and 
Horton (1979) argue rather convincingly in favor of an interface between neuro-
psychological assessment and behavior therapy in the prediction and evaluation 
of rehabilitation procedures. 
The neuropsychological assessment in the coming decade may well involve 
traditional tests as well as measures designed to assess the acquisition rate of 
skills which in turn would allow prediction of plateaus in return of functions. 
Such measures will also allow an examination of the interaction between emo-
tional responses to loss (e.g., depression, denial, and the like) and cognitive/per-
ceptual factors in the rehabilitative process. This information would seem to be a 
prerequisite to cuing and cognitive retraining procedures presently being exam-
ined in the rehabilitation settings (e.g., Cermak, 1975; Crovitz, 1979; Hartlage 
& Reynolds, 198 1; Meier, 1963). 
From a rehabilitative point of view, the neurological diagnosis serves as an 
intervening variable. Diagnosis does not address how the patient should be 
treated differently because of membership in a given nosological category . Fu-
ture efforts which attempt to relate neuropsychological test results directly to the 
differential outcomes from multiple remedial approaches, without the undue 
reliance on diagnosis which would improve the utility of assessment. Attempts to 
employ an actuarial approach to treatment outcomes have the potential of reduc-
ing our reliance on a pure clinical level of inference. 
Summary 
Neuropsychological assessment was portrayed as an attempt to psychometrically 
describe behavior change in patients following brain damage. This chapter has 
provided an overview of the present approaches to neuropsychological assess-
ment. Although necessarily brief, a review of the research concerning the ra-
tionale and utility of the quantitative and qualitative schools of thought in neuro-
psychology were presented. Congruent with the rapid and extensive increase in 
our understanding of brain behavior relationships has come the abi lity to make 
valid inferences regarding brain funct ions for individual patients. Neuropsychol-
ogy, in general, and neuropsychological assessment, specifically, are in their 
infancy and face a number of problems which will influence development. The 
rapid evolving knowledge base in the neurosc iences was seen as a challenge to 
the conceptuali zat ion of the functioning of the brain and the methodology to be 
used in assessment. Future trends in neuropsychological assessment were drawn 
from a review of the literature which defines a number of critical issues in the 
area. Framing points within a historical context, theoretical extensions of Luria's 
functional theory of the brain , and future assessment interpretive schemes were 
examined . Successes in the interpretation of neuropsychological measures in 
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early and middle adulthood were contrasted with the need for a developmental, 
individual difference approach in research in childhood and the later years. A 
reduction in neuropsychological diagnosis concomitant with advances in phys-
ical diagnostic techniques was offered as the stimulus to further define adaptive 
behavior and predict outcomes in the rehabilitation setting. Developments in the 
neurology of some "functional" mental disorders were seen as offering a future 
potential for neuropsychological test results as diagnostic markers of some psy-
chiatric disorders. 
REFERENCES 
Abrams, R. , Taylor, M . A. (1980). A comparison of unipolar and bipolar depressive illness. 
American Joumal of Psychiatry, 137. 1084- 1087. 
Adams, K. M. (1980). In search of Luria's battery: A false start . Joul'llal of Consulting and Clinical 
Psychology, 48, 511-5 16 . 
American Psychiatric Association (1980) . Diagnostic and statistical manual of mental disorders III, 
Washington , D.C. , APA . 
Andreasen , N. c., Olsen, S. A., Dennert, J . W ., & Smith, M. R. (1982) . Ventricular enlargement 
in schizophrenia: Relationship to positive and negative symptoms . American Joumal of Psychia-
try, 139, 297- 302. 
Anthony, W. Z., Heaton, R . K., & Lehman, R. A. W . ( 1980). An attempt to cross-va lidate two 
actuarial systems for neuropsychological test interpretation. Journal of Consulting and Clinical 
Psychology, 48, 317-326. 
Bak, J. S., & Greene, R. L. (1980). Changes in neuropsycholog ical functioning in an aging popula-
tion. Joumal of Consulting and Clinical Psychology, 48, 395-399. 
Baker, R. R. (1968) . The effects of psychotropic drugs on psycholog ica l testing. Psychological 
Bul/etin, 69, 77-87. 
Barbizet,1. (1970) . Human memory and its pathology. San Francisco: Freedman and Company. 
Baron , I. S . (1978). Neuropsychological assessment of neurological conditions . In P. R. Magrab 
(Ed.), Psychological management of pediatric problems (Vol . 2) . Baltimore: University Park 
Press. 
Ben-Yishay, Y., Gerstman, L. , Diller, L., & Haas, A . (1970) . Prediction of rehabilitation outcomes 
from pyschometric parameters in le ft hemiplegics . Joumal of Consulting and Clinical Psychol-
ogy, 34 , 436-441. 
Benton, A. L. (1974). C linica l neuropsychology of childhood: An overview . In R. M. Reitan & L. 
A. Davison (Eds .), Clinical neuropsychology: Current status and applications. New York : 
Wiley. 
Birkett, D. P ., & Boltuch , B. (1977) . Measuring dementia . Journal of the American Geriatrics 
Society, 25, 153- 156 . 
Boll, T. ( 1972a). Right and left cerebral hemisphere damage and tactile perception : Performance of 
the ipsilateral and contra lateral s ides of the body. Neul'Opsychologia, 12, 235-238. 
Boll. T. 1. (I 972b). Conceputa l vs. perceptual vs. motor deficits in brain-damaged children. Journal 
of Clinical Psychology, 28, 157- 159. 
Boll , T. J . (1974) . Behavioral correlates of cerebral damage in children nine through fourteen. In R. 
M. Reitan & L. A. Davison (Eds.), Clinical neul'Opsychology: Current status and applications. 
New York: Wiley. 
Boll, T . J. (1981) . The Halstead- Reitan neuropsychology battery. In S. B. Filskov & T. J. Boll 
(Eds .), Handbook of clinicalneul'Opsychology. New York: Wiley . 
8. NEUROPSYCHOLOGICAL ASSESSMENT 237 
Boll, T. J ., Heaton, R. K., & Reitan, R. M. (1974). Neuropsychologica l and emotional correlates of 
Huntington's chorea. Journal of Nervous and Mental Disease, 158,6 1-69. 
Boring, E. G. (1942). Sensation and perception in the history of experimental psychology. New 
York: Appleton-Century . 
Broca, P. (186111 960) . Remarks on the seat of the faculty of art iculate language, followed by an 
observation of apheasia. [n G. von Bonin (trans.), Some papers on the cerebral cortex. Spring-
fie ld , [L: Charles C. Thomas. 
Brown, M. E. (1960). Patient's motionability: Eva luation methods, trends, and principles. Re-
habilitation Literature, 21, 46-58, 78-96. 
Cermak, L. S. (1975). Imagery as an aid to retrieval for Korsakoff patients. Cortex, 11 , 163- 167. 
Chelune, G. J ., Heaton, R. K . , Lehman , R. A. , & Robinson, A. (1979). Level versus pattern of 
neuropsychological performance among schizophrenic and diffusely brain damaged patients . 
Journal of Consulting and Clinical Psychology, 47, 155- 163. 
Christensen, A. L. (1975) . Luria' s neuropsychological investigation. New York: Spectrum . 
Christensen , A. L. (1 980) . Luria's neuropsychological investigation (Rev. , 2nd ed.). Copenhagen: 
Munksgaard. 
Crockett , D., Clark , c., & Klonoff, H. (1981) . An overview of neuropsychology. In S. B. Filskov & 
T. J. Boll (Eds.), Handbook of clinical neuropsychology. New York: Wiley. 
Crockett, D., Klonoff, H., & Bjerring, J . (1969). Factor analysis of neuropsychologica l tests. 
Perceptual and Motor Skills , 29, 791-802. 
Crov itz, H. F. (1979) . Memory rehabilitation in brain damaged patients: The a irplane list. Cortex, 
15, 13 1- 134 . 
d'Elia, G., & Perris , C. ( 1974) . Cerebral functional dominance and depression: An ana lysis of EEG 
amplitude in depressed patients. Acta Psychiatrica Scandinavia, 49, 191 - 197. 
Das, J . P. (1973). Structure of cognitive abi li ties: Ev idence for simultaneous and successive process-
ing. Journal of Educational Psychology, 65, 103- 108. 
Davies, A. D. M. (1968) . Measures of mental deterioration in aging and brain damage. [n S. S. 
Chown & K. F. Reigel (Eds .), Interdisciplinary topics in geronotology, Vol. I . Basel, New 
York : S. Karger. 
Day, P. S., & Ulatowska, H. K. ( 1979). Perceptual, cognitive and lingui stic development after early 
hemispherectomy: Two case studies. Brain and Language , 7, 17-33 . 
Dean, R. S. (1978a). The use of the W[SC-R in di stingui sh ing learning d isabled and emotionally 
disturbed children . Journal of Consulting and Clinical Psychology, 46, 38 1-382. 
Dean, R. S. ( 1978b). Laterality preference schedule. Madison, WI : University of Wisconsin. 
Dean , R. S. (I 982a). Neuropsychological assessment. In T. Kratochwill (Ed .), Advances in school 
psychology (Vol. 2). Hillsda le, NJ : Lawrence Earlbaum Associates. 
Dean, R. S. (1982b). Cognitive neuropsychological differences in schizophren ia and primary affec-
tive depression. Proceedings of the Society of Behavioral Medicine, 2, 72-72. 
Dean, R. S. (I 982c). Neuropsychological correlates of total se izures with major-motor epi leptic 
children. Clinical Neuropsychology, 5, 1-4 . 
Dean, R. S . (1983a). Neuropsychological assessment. In Staff College (Ed.) , Handbook of diag -
nostic and epidemiological instrulllellfs. Washington, D. c.: National Institute of Mental Health . 
Dean, R. S . ( 1983b , August). Integrating neuropsychological and emotional variables in the treat-
lIlel1f of children' s learning disorders. Presented at the Annual Convention of The American 
Psychological Association, Anaheim, CA. 
Dean, R. S. (in press). Psychiatric aspects of neuropsychologica l assessment. In 1. D. Cavenar, R. 
Michaels , H. K. H. Brodie, A. M. Cooper, S. B. Guze, L. L. Judd , G . L. Klerman , & A. J . 
Solnit (Eds.), Psychiatry. Philadelphia , PA: J . B. Lippincott Company. 
Dean, R. S., Schwartz, N. H., & Smith, L. S. ( 198 1). Lateral preference patterns as a discriminator 
of learning difficulties . Journal of Consulting and Clinical Psychology, 49, 227-235. 
Diller , L., & Gordon , W. A. (1981). Rehabilitation and clinical neuropsychology . In S. B. Fil skov 
& T. J. Boll (Eds.), Handbook of clinical neuropsychology. New York: Wiley. 
238 DEAN 
Doehring , D. G., & Reitan, R. M. (1960). MMPI performance of aphasic and nonaphasic brain-
damaged patients. Journal of Clinical Psychology, 16, 307-309. 
Endicott, J. , Nee, J. , Fleiss, J. , Cohen, J ., Williams , J. B. W., & Simon, R. (1982). Diagnostic 
criteria for schizophren ia: Reliabilities and agreement between systems. Archives of General 
Psychiatry, 39, 884-889. 
Emhart, C. G., Graham, F. K. , Eichman, P. L., Marshall, J . M., & Thurston , D. (1963). Brain 
injury in the preschool child: Some developmental cons iderations. Psychological Monographs, 
General and Applied, 77( 11) , 17-33. 
Feighner,1. P., Robins, E., Guze, S. , Woodruff, R. A. , Winokur , G. , & Munoz , R. (1972). Diag-
nostic criteria for use in psychiatric research. Archives of General Psychiatry, 26, 57-63. 
Filskov, S., & Goldstein, S. (1974). Diagnostic validity of the Halstead- Reitan neuro-
psychological battery. Journal of Consulting and Clinical Psychology, 42(3), 382-388 . 
Finkelstein , J. H. (1976). BRAIN: A computer program for interpretation of the Halstead- Reitan 
neuropsychological test battery (Doctoral dissertation , Columbia University). Dissertation Ab-
stracts International, 5349-B. (University Microfilms , No . 77-8864). 
Finlayson, M. J. A. , Johnson , K. A., & Reitan, R. M. (1977). Relationship of leve l of education to 
neuropsychological measures in brain-damaged and non-brain damaged ad ults. Journal of Con-
sulting and Clinical Psychology, 45, 536-542. 
Fish, B. (1977). Neurobiologic antecedents of schizophren ia in ch ildren; ev idence for an inherited, 
congenital neurointegrative defect. Archives of General Psychiatry, 34, 1297- 13 13. 
Fisk, J. L., & Rourke, B. P. (1979). Identification of SUbtypes of learn ing-d isabled chi ldren at three 
age leve ls: A neuropsychologica l, multivariate approach. Journal of Clinical Neuropsychology, 
1,289-310. 
Fitzhugh , K. , & Fitzhugh, L. ( 1965). Effects of early and late onsets of cerebral dysfunctioning 
upon psychological test performance. Perceptual and Motor Skills, 20, 1099- 1100. 
Flor-Henry , P. (1976). Lateralized temporo-limbic dysfunction and psychopathology. Annals of the 
New York Academy of Science, 280, 777 -797. 
Flor-Henry, P., Fromm-Auch, D., Tapper , M. , & Schopflocher, D. (1981). A neuropsychological 
study of the stable syndrome of hysteria. Biological Psychiatry, 16, 601 -626. 
Flor-Henry, P., Yeudall, L, T., Koles, Z. J., & Howorth, B. G. (1979) . Neuropsychological and 
power spectral EEG investigations of the obsessive-compulsive syndrome. Biological Psychiatry, 
14, 119- 130. 
Gibson, W. C. (1962). Pioneers of locali zation of function in the brain. Journal of the American 
Medical Association , 180, 944-951. 
Glassman, A. H., Perel, 1. M . , Shostak, M. , Kantor, S. 1. , & Fleiss, J. L. ( 1977). C linica l 
implications of imipramine plasma leve ls for depressive illness. Archives olGeneral Psychiatry, 
34, 197-204. 
Golden , C. ( 1977). Validity of the Halstead- Reitan neuropsychological battery in a mixed psychi-
atric and brain injured population. Journal of Consulting and Clinical Psychology, 45(6), 
1043-1051. 
Golden , C. J. (1978). Diagnosis and rehabilitation in clinical neuropsychology. Springfie ld , IL: 
Charles C . Thomas. 
Golden , C. J . (1980). In reply to Adams' " In search of Luria's battery: A false start." Journal of 
Consulting and Clinical Psychology, 48, 5 17-52 1. 
Golden , C. 1. ( 198 1). A standardized vers ion of Luria 's neuropsychologica l tests: A quantitative and 
qualitative approach to neuropsycholog ica l eva luation. In S. B. Filskov & T. 1. Boll (Eds.), 
Handbook of clinical neuropsychology. New York: Wiley. 
Golden , C . 1. , Ariel , R. N., Moses, 1. A. , Wilkening, G. N. , McKay, S. E., & MacInnes , W. D. 
( 1982). Analytic techniques in the interpretat ion of the Luria- Nebraska neuropsychological 
battery. Journal of Consulting and Clinica l Psychology, 50, 40-48. 
Golden, C. 1., & Berg, R. A. (1983). Interpretation of the Luria- Nebraska neuropsychologica l 
battery by item intercorrelation : Intellectual processes. Clinical Neuropsychology, 5( I), 23-28. 
8. NEUROPSYCHOLOGICAL ASSESSMENT 239 
Golden , C. J . , Fross , K . H., & Graber , B . ( 198 1). Split-ha lf reliabi lity of the Luria- Nebraska 
neuropsychologica l batte ry . JOllrnal of Clill ical alld COllsulting Psychology, 49, 304-305 .. 
Golden , C. J., Hammeke, T. A ., & Purisch , A. D. (1978) . Diagnostic va lid ity of a standardi zed 
neuropsychologica l battery derived from Luria 's neruopsychological tests. Journal of Consiliting 
and Clillical Psychology, 46, 1258- 1265. 
Golden, C. J ., Moses, 1. A. , Zelazowsk i, R. , Graber, B., Zatz, L. M., Horvath , T B., & Berger, P. 
A . (1980). Cerebra l ven tri cular size and neuropsychologica l impairment in young chronic 
schi zophrenics . Archives of Genera l Psychiatry, 37, 6 19-623 . 
Go ldstein , G . ( 1979). Methodo log ica l and theoreti ca l issues in ne uropsycholog ica l assess ment. 
Journal of Behavioral Assessmelll , I , 23-4 1. 
Goldste in , G ., & Halperin , K . M . ( 1977). Neuropsychological differences among SUbtypes of 
schizophrenia. Journal of Abllormal Psychology. 86 , 34-40. 
Goldste in , G., & Shell y, C. H . ( 1972). Stat istical and normative stud ies of the Halstead neuro-
psycho logica l test battery re levant to a neuropsychiatric hospital setting. Perceptllal alld Motor 
Skills, 34, 603-620. 
Goldste in , K. H. ( 1942) . Ajier effects of braill injuries in war. New York : Grune and St ratton. 
Goodman, L. S . , & Gi lman , A . ( 1975). The pharmacological basis of therapeutics. New York: 
MacMi ll an. 
Halstead, W . C. (1947). Brain and illlelligellce. Chicago: Un iversity of Chicago Press. 
Halstead, W . C., & Settlage, P. H . ( 1943). Grouping behav ior of normal persons and of persons 
with les ions of the brain. Archives (~r Neurology and Psychiatry , 49, 489-506. 
Hartlage, L. C. ( 198 1). Neuropsycho log ica l assessme nt tec hniques. In C. R. Reyno lds & T . Gutkin 
(Eds.), Halldbook of school psychology. New York: Wiley. 
Hartlage, L. C. & Hartl age, P . L. ( 1977). Psycho logica l testing in ne uro logical diagnosis. In J . 
Youman (Ed.) , Nellrological sllrgery. Phi lade lphia , PA: W . B. Saunders. 
Hartlage, L. c., & Reyno lds, C. R . ( 198 1). Neuropsychological assessment and individuali zation of 
instruction . In G. W . Hynd & 1. E . Obrzut (Eds.) , Nellropsychological a.l'sessmel11 and the 
school-age child. New York: Grune and Stratton. 
Haug, 1. O. ( 1963). Plleumoellcephalographic studies in melltal disease. Oslo, Norway : 
U niversite tsforlaget . 
Heaton, R . , Baade, L., & Johnson, K . ( 1978). Neuropsycho logica l test results associated with 
psychiatric disorders in adults. Psychological Bulletin, 85( 1) , 141 - 163. 
Heaton , R . K. , & Crowley, T J. ( 198 1). Effects of psychiatric disorders and the ir somatic treat -
ment s o n neuropsychological test results. In S. B. Fil skov & T J . Boll (Eds.), Halldbook of 
clillicailleuropsychology. New York : Wi ley. 
Heaton , R. K. , Yogt , A. T, Hoehn , M . M. , Lewis, J. A ., Crowley , T . 1. , & Stallings, M. A. 
( 1979) . Neuropsychologica l impairme nt with schizophrenia versus acute and chronic cerebral 
lesions. Journal of Clinical Psychology, 35, 46-53. 
Hebb, D. O . ( 1949) . The organizatioll of behavior. New York: Wi ley. 
Hirsch, c., & DeWolfe , A. ( 1977) . The assoc iative interfe rence and pre morbid adjustmen t in 
schizophrenia. Joumal of Abllormal Psychology, 86(6) , 589-596. 
Holland , T . R. , Wadsworth , H . M . , & Royer, F. L . ( 1975) . The performance of brain-damaged and 
schi zophreni c patients on the Minnesota percepto-di agnostic test under standard and BIP cond i-
tions of admin istration . Journal of Clinical Psychology, 3 1, 2 1-25. 
Horn , J. L., & Catte ll , R. B. ( 1966) . Age differences in primary mental ab ilit y factors. Journal of 
Gerolltology , 2 1, 2 10-220. 
Horn , J . L. , & Catte ll , R . B. ( 1967) . Age differences in fluid and crystall ized intelligence. Acta 
Psychologica, 26, 107- 129. 
Horton, A. M . ( 1979). Behav iora l neuropsychology: Rationale and research . Clillical Neuropsy-
chology, I , 20-24 . 
Horton , A . M . , & Timmons , M . (1982). Separation of brain damaged from psychiatric scales. 
Perceptual alld Motor Skills, 55, 755-758. 
240 DEAN 
Hunt , H. F. (1 943). A practica l clin ical test for organic bra in damage. Journal of Applied Psychol-
ogy, 27, 375-386. 
Jackson,1. H. ( 1874, 1932). On the duality of the brain . Medica l Press, 1874, 1:19. Reprinted in 1. 
Taylor (Ed.), Selected writings of John Hughlings Jackson (Vol. If) . London: Hodder & 
Stoughton . 
Jarvik , M. E. (1977). Psychopharmacology in the practice of medicine. New York: Appleton-
Century-Crofts. 
Johnstone, E. c., Crow, T . 1. , Frith, C. D. , Husband, 1. , & Kreel, L. ( 1976). Cerebra l ventri cular 
size and cognitive impairment in chronic schi zophrenia. Lancet, 2, 924-926. 
Jortner, S . (1965). A test of Hovey ' s MMPI scale for CNS di sorders. Journal of Clinical Psychol-
ogy, 2 1, 285. 
Kaufman, A. S . (1 979). Intelligell1testing with the WISC-R. New York: Wiley . 
Kaufman , A. S . , & Kaufman, N. (l983 ).Kaufmall Assessment ballery for children. Circle Pines, 
MN: American Guidence , Inc. 
Kiernan, R. , & Matthews, C. (1976). Impairment index versus T-score averaging in neuropsycho-
logical assessment. Journal of Consulting alld Clinical Psychology, 44(6) , 95 1-957. 
Klonoff, H., Fibiger, c., & Hutton , G. (1970) . Neuropsychological patterns in chronic schizo-
phrenia. Journal of Nervous and Mental Disease, 150(4), 29 1-300. 
Klonoff, H., & Low , M . (1974). Disordered brain function in young children and early adolescents: 
Neuropsychological and e lectroencephalographic correlates. In R. M. Reitan & L. A. Davison 
(Eds.), Clinical neuropsychology: Current status and applicatio/1.\". New York: Wiley. 
Klonoff, H., Low , M. , & Clark , C. (1977). Head injuries in children, a prospective 5 year fo llow-
up . Journal of Ne/lrosurgery alld Psychiatry , 12, 12 11 - 121 9 . 
Klonoff, H., & Robinson , G. (1967) . Epidemiology of head injuries in children. A pi lot study . 
Canadian Medical Association Journal, 96, 1308- 13 11 . 
Klonoff, H. , & Thompson , G. ( 1969) . Epidemiology of head injuries in adult s: A pilot study. 
Canadiall Medical Association Journal, 100, 235-241. 
Klove, H. (1974). Validation studies in adu lt clin ical neuropsycho logy. In R. M. Reitan & L. A. 
Davison (Eds .), Clinical neuropsychology: Currelll stat/ls alld applications. New York : Wiley. 
Knights, R . M . ( 1973). Problems of criteria in diagnosis. A profile similarity approach. Annals of 
the New York Academy of Sciences, 205, 124- 13 1. 
Lacks, P . B., Harrow, M. , Colbert, 1. , & Levine , J . ( 1970). Furthe r ev idence concerning the 
diagnostic accuracy of the Halstead organ ic test battery. Journal of Clinical Psychology, 26 , 
480-48 1. 
Lang, P. (1964) . Experimental studies of desensiti zation psychotherapy. In J . Wolpe , A. Sa lter, & 
L. 1. Peyna , The conditioning therapies. New York: Ho lt , Rinehart , and Winston . 
Lester , B. K., & Edwards, 1. 1. ( 1966). EEG fast activity in schi zophrenics and control subjects. 
IllIernatiollal Journal of Neuropsychiatry, 2, 143- 156. 
Lezak , M. D. ( 1976). Neuropsychological assessment. New York: Oxford University Press. 
Luchins, D. J . (1982). Computed tomography in schizophrenia: Disparities in the preva lence o f 
abnormalities. Archives of General Psychiatry, 39, 859-860. 
Luria , A. R. ( 1963). Restoration of functioll afier brain injury. New York : MacMillan . 
Luria, A. R. ( 1965). Neuropsychology in the loca l diagnosis of brain damage. Cortex, 1, 2- 18. 
Luria , A. R. ( 1966). Higher cortical functions in man. New York : Bas ic Books . 
Luria, A. R. (1970). The functional organizat ion of the brain. Scientific American, 3 , 66-78. 
Luria, A. R. ( 1973). The working brain. London : Penguin Press. 
Luria, A. R., & Majovski , L. V . (1977). Basic approaches used in American and Soviet clinica l 
neuropsycho logy. American Psychologist , 32, 959-968. 
Majovski , L. V., Tanguay , P. , Russell , A. , Sigman, M., Crumley , K., & Goldenberg, I. ( 1979a). 
Clinical neuropsychologica l screening instrument for assessment of higher corti ca l deficit s in 
adolescents . Clinical Neuropsychology, 1, 3-8. 
8. NEUROPSYCHOLOGICAL ASSESSMENT 241 
Majovski , L. V., Tanguay, P ., Russell , A . , Sigman, M . , Crumley , K. , & Goldenberg, I. ( 1979b) . 
Clinical neuropsychological eva luation instrument: A clinica l research tool for assessment of 
higher cortical defi cits in ado lescents. Clinical Neuropsychology, I , 9-1 9. 
Malloy, P . F. , & Webster , J . S . (1981 ). Detec ting mild brain impairment using the Luria- Nebras-
ka neuropsychological battery. Journal of Consulting and Clinical Psychology, 49, 768-770 . 
Matarazzo, 1. D. (1972) . Wechsler's measurement and appraisal of adult intelligence. Fifth Edition. 
Baltimore: Willi ams and Wilkins. 
Matthews, C. G . , Shaw , D. J . , & Klove, H. ( 1966) . Psychological test performances in neurologic 
and " pseudoneurologic" subjects . Cortex, 2, 244-253. 
McFarland , K. A. (1968). The sensory and perceptual processes in ag ing . In K. W . Schaie (Ed.) , 
Theory and methods of research on aging (pp . 9-52). Morgantown , WV : West Virginia 
University . 
McFie, 1. (1975) . Assessment of organic intellectual impairment. New York: Academic Press . 
McKay , S . , & Golden, C. J . (1 979) . Empirica l derivation of neuropsychological sca les for the 
laterali zation of brain damage using the Luria- Nebraska neuropsychological test battery . 
Clinical Neuropsychology, 1(2) , 1-5. 
Meier, N. R. F . (1963). Selector-integrator mechanisms in behav ior. In N. R. F. Meier & T . C. 
Schneitlar (Eds.) , Principles of animal psychology (pp . 62 1-649). New York : Dover Books. 
Miller, W. R. (1 975) . Psychologica l deficit in depress ion . Psychological Bulletin , 82, 238-260 . 
Mirsky , A. F. (1969) . Neuropsychological bases of schizophrenia. In P. H. Mussen & M. R. 
Rosenzweig (Eds. ), Annual review of psychology, Vol. 20 . Palo Alto , CA: Annual Reviews. 
Moses ,1. A., Carde llino , 1. P., & Thompson, L. L. (1 983). Disc rimination of brain damage from 
chronic psychos is by the Luria- Nebraska neuropsychological battery: A close r look. Journal of 
Consulting and Clinical Psychology, 5 / , 441 -449. 
Moses, J. A. , & Golden, C. J. (1 979) . Cross validation of the disc riminative effectiveness of the 
standardi zed Luria neuropsycho logical battery. International Journal of Neuroscience, 9, 
149- 155. 
Moses , J. A. , Johnson, G . L. , & Lewis, G . P. (in press). Reliability analyses of the Luria-
Nebraska neuropsycholog ical battery summary , loca lization, and factor sca les . International 
Journal of Health. 
NIH Publication No . (81-2252). (l 981). The dementias: Hope through research. Bethesda , MD: 
National Institute of Health . 
Nielsen, J. M. (1 953) . Spontaneous recovery from aphasia. Autopsy (report of a case) . Bulletin of 
the Los Angeles Neurological Society, 28, 147- 148 . 
Obrzut,1. E. (1 98 1) . Neuropsycho logical procedures with school-age children. In G . W . Hynd & 1. 
E. Obrzut (Eds .) , Neuropsychological assessment and the school-age child. New York: Grune 
and Stratton. 
Parsons, O . A . (1970). Clinical neuropsychology . In C. D. Spielberger (Ed .) , Currelll topics in 
clinical and community psychology (Vol. 2). New York : Academic Press. 
Parsons, 0 ., & Klein , H. (1 970). Concept of identification and practi ce in brain damaged and 
process reac ti ve schi zophrenic groups. Journal of Consluting and Clinical Psychology, 35(3 ), 
3 17-323 . 
Parsons, 0 ., & Prigatano, G. ( 1978). Methodo logical considerations in clinica l neuropsychologica l 
research. Joumal of Consulting and Clinical Psychology , 46(4), 608-6 19. 
Prigatano , G. P. ( 1978) . Wechsler memory sca le: A se lecti ve review of the literature . Journal of 
Clinical Psychology, 34, 8 16-832 . 
Purisch, A. D., Golden, C. 1. , & Hammeke, T . A . ( 1978). Disc rimination of schi zophrenic and 
brain-injured patients by a standardi zed version o f Luria 's neuropsycho logica l tests . Journal of 
Consulting and Clinical Psychology, 46, 1266- 1273. 
Raichle, M . E. ( 1979) . Quantitati ve in -vivo autoradiography with positron emiss ion tomography. 
Brain Research Reviews, I , 47-68. 
242 DEAN 
Reed , H ., & Fitzhugh, K . ( 1966). Patterns of deficits in re lation to severity of cerebral dysfunction-
ing in children and ad ults. Journal of Consulting Psychology , 30, 98- 102. 
Reed , H. B. C., & Reitan , R. M. (1963) . Intelligence test performance of brain damaged subjects 
with lateralized motor deficits . Journal of Consulting Psychology, 27, 102- 106. 
Reed , H. B. C. , & Reitan , R. M . (1969) . Verbal and performance differences among brain injured 
children with laterali zed motor deficits. Perceptual and Motor Skills , 29, 747-752. 
Reed, H. B. c., Reitan, R. M. , & Klove , H. (1965) . The influence of cerebral lesions on psycholog-
ical test performance of older children. Journal of Consulting Psychology, 29, 247-25 1. 
Reitan , R. · M. (1955) . An investigation of the validity of Halstead 's measures of bio logical inte l-
ligence. Archives of Neurology and Psychiatry , 73, 28-35. 
Re itan, R . M. ( 1958). The validity of the trail making test as an indicator of organic brain damage. 
Perceptual and Motor Skills, 8, 27 1-276. 
Reitan, R. M. ( 1959). The comparative effects of brain damage on the Halstead impairment index 
and the Wechsler- Be llevue scale . Journal of Clinical Psychology, 15,28 1-285. 
Reitan, R. M . ( 1960). The significance of dysphasia for inte lligence and adaptive ab ilities. Joul'I/al 
of Psychology, 50, 355-376 . 
Reitan, R. M. (1964) . Manual for administering and scoring the Reitan- Indiana neuro-
psychological battery for children (aged jive through eight) . Indianapoli s: University of Indiana 
Medica l Center. 
Reitan , R . M. (1966). Problems and prospects in studying the psycholog ica l corre lates of brain 
les ions. Cortex, 2, 127- 154. 
Reitan, R . M . ( 1969). Manual for administration of neuropsychological test batteries for adults and 
children. Indianapolis , published by author. 
Reitan, R. M. ( 197 1). Sensorimotor functions in brain damaged and normal children of early school 
age. Perceptual and Motor Skills, 33, 655-664 . 
Reitan , R. M. ( 1974). Methodologica l problems in clinical neuropsycho logy. In R. M. Reitan & L. 
A . Davison (Eds.), Clinical neuropsychology: Cllrrent status and applications. New York: 
Wiley . 
Reitan , R . M . ( 1976) . Neurologica l and physiologica l bases of psychopathology. Annual Review of 
Psychology, 27, 189-2 16. 
Reitan , R. M., & Davison , L. A. (1974). Clinical neuropsychology: Current status and applica-
tions. New York: Wiley . 
Reitan , R. M ., & Heineman, C. E. ( 1968). Interactions of neurolog ica l defic its and emotional 
disturbances in children with learning disorders: Methods for their differentia l assessment. In 1. 
Hellmuth (Ed .), Learning disorders , Vol. 3. Seatt le: Special Child Publications. 
Reynolds, C. R., & Gutkin, T . B. ( 1979). Pred icti ng the pre morbid inte llectual status of children 
using demographic data. Clinical Neuropsychology, I , 36-38 . 
Rockford , 1. M., Detre, T., Tucker, G. T., & Harrow , O . K. (1 970) . Neuropsychologica l impair-
ments in functional psychiatric diseases. Archives of General Psychiatry, 22, 114- 119. 
Rourke, B. P . (1975). Brain-behavior re lationships in children with learning di sabilities: A research 
program. American Psychologist, 30 , 9 11 -920. 
Rourke, B. P . (1976) . Issues in the neuropsychological assessment of children with learning di s-
abi lities . Canadian Psychological Review , 17(2) , 89- 102. 
Rourke, B. P. ( 1979). Conference overview. In R. M. Knights & D. 1. Bakker (Eds .), TreatlllellI of 
hyperactive and learning disordered children. Baltimore, MD: University Park Press. 
Russell , E. , Neuringer, c., & Goldstein , G. (1979). Assessment of brain damage: A neuro-
psychological key approach. New York : Wiley. 
Satz, P ., Fenne ll , E. , & Reilly, C. (1 970) . Predictive va lidity of six neurodiagnostic tests: A 
dec ision theory analysis . Journal of Consulting and Clinical Psychology, 34, 375-38 1. 
Schwartzman, A. E. , Douglas , V. I., & Muir, W . R . ( 1962). Inte llectual loss in schi zophrenia: Part 
II. Canadian Journal of Psychology, 16, 16 1- 186. 
8. NEUROPSYCHOLOGICAL ASSESSMENT 243 
Selz, M., & Re itan, R. M. ( 1979). Rules for neuropsycho logica l di agnos is: C lass ification of brain 
function in olde r children. j ournal oj COllsulting and Clinical Psychology, 47, 258-264. 
Severson, R. A . ( 1970). Behavior therapy with severe learning disabilities. Unpubli shed manu-
sc ript , University of Wisconsin. 
Shaffer, D. (1 974). Psychiatric aspec ts of bra in injury in childhood: A rev iew. In S. Chess & A . 
Thomas (Eds.), Allnual progress in child psychiatry and child development . New York : Brunner 
Maze!. 
Shelly, C. , & Goldstein , G. ( 1982a). Psychometri c re lations between the Luria- Nebraska and 
Halstead- Reitan neuropsycho logical test batteries in a neuropsychiatric setting. Clillical Nelll'o-
psychology. 4(3) , 128- 133. 
She ll y, c., & Goldste in , G. (I 982b) . Intelligence, achievement , and the Luria- Nebraska battery in 
a neuropsychiatric populati on: A factor analytic study. Clinical Neuropsychology. 4(4) , 164- 169. 
Smith, A. (1 975). Neuropsycho logical tes ting in neurologica l di sorders. In W . 1. Friedl ander (Ed .), 
Advallces ill neurology (Vol. 7). New York: Raven. 
Sperry, R. W., Gazzaniga, M . S. , & Bogen, 1. H. (1 969). Interhemispheri c re lati onships: The 
neocortical commissures; syndromes of hemi sphere di sconnection. In P . Vinken & G . W . Bruyn 
(Eds.), Halldbook oj clillicailleurology (Vol. 4). New York: Wiley. 
Spiers, P. A . ( 198 1). Have they come to praise Luria or to bury him? The Luria- Nebraska battery 
controversy. j ournal oj COll sultillg alld Clillical Pyschology. 49. 33 1-34 1. 
Spiers, P. A . (1 982). The Luria- Nebraska neuropsychologica l battery revisited: A theory in prac-
tice or just prac tic ing? j oumal oj COll sultillg alld Clinical Psychology. 50 . 301 -306. 
Spitzer, R. L. , & Endicott , 1. (1 974) . Can the computer ass ist clinic ians in psychiatric di agnosis? 
Americall j oumal oj Psychiatry . 13 1. 523-530 . 
Spitze r, R. L. , Endicott , 1., & Robins, E. ( 1977). Research diagnostic criteria (RDC).for a selected 
group oj'jill1ctiollal disorders (Third Editioll) . New York: New York State Psychiatric Institute, 
Biometries Research. 
Strauss, A. A. , & Lehtinen, L. E. ( 1948) . Psychopathology alld education oJ the brain -illjured child 
(Vol. I ). New York : Grune and Stratton. 
Struss, D. T ., & Trites, R. L. (1 977). C lass ification of neuro logical status us ing multiple disc rimi -
nant function analys is of neuropsychological test scores. j oumal oj Consulting and Clillical 
Psychylogy. 45. 145. 
Tay lor , M. A. , Greenspan, B., & Abrams, R. (1 979) . Laterali zed neuropsycho logical dysfuncti on 
in affective di sorder and schi zophrenia . American j ournal (~f' Psychiatry . 136 . 1031- 1034 . 
Twitchell , T . E. ( 195 1). The restoration of motor function fo llow ing hemi plegia in man. Braill . 74 . 
443-480 . 
Tymchuk , A . (1 974). Compari son of Bender error and time scores for groups of ep ileptic, retarded , 
and behavior-problem children. Perceptual and Motor Skills . 38. 7 1-74 . 
Vega , A., & Parsons, O. A. ( 1967) . Cross-va lidati on of the Halstead- Re itan tests for bra in 
damage. j oumal oJCollsulting Psychology. 3 1. 61 9-625. 
Watson, C. ( 1974). Chronic it y and the Halstead battery in psychiatric hospitals: In reply to Levine 
and Feirstein . j ournal oj COll sulting and Clillical Psychology. 42( I), 136- 138. 
Watson, C. G ., & Benton, A . L. ( 1976) . Copying and reproduction from memory tasks in differ-
enti ation of brain -damaged and control psychiatri c patient s. Perceptual alld Motor Skills. 42. 
1107- 111 2. 
Watson, C. G. , Thomas, R. W ., Anderson, D. , & Felling , 1. ( 1968). Differentiation of organics 
from schi zophrenics at two chronicity levels by use o f the Reitan- Halstead organic test battery. 
j oumal oj COllsultillg and Clillical Psychology. 32 . 679-684 . 
Wechsler, D. W . ( 1958). The measuremellt alld appraisal of adult illtelligence. (Fourth Editioll ). 
Baltimore: Williams and Wilkins. 
Wedding , D. ( 1983). Compari son of stati stica l and ac tuari al models fo r predicting laterali zati on of 
brain damage. Clillical Neuropsychology. 5. 15-22. 
244 DEAN 
Weisbroth , S., Esibill , N. , & Zuger , R. ( 197 1). Factors in the vocationa l success of hemipleg ic 
patients . Archives of Physical Medicine and Rehabilitation. 52 . 441-447. 
Wernicke, C. ( 1874). Der aphasische sYll1ptomencoll1plex. Bres lau, Poland: Cohn and Weigert. 
Wheeler, L. ( 1964). Complex behavioral indices we igh ted by li near d iscriminant functions for the 
prediction of cerebral damage. Perceptual and Motor Skills. 19. 907-923 . 
Wheeler, L., Burke, C. J .. & Reitan, R. M. ( 1963) . An application of discriminant functions to the 
problem of predicting brain damage using behavioral variables. Perceptual and Motor Skills . 16 . 
4 17 -440 (Monograph Supplement) . 
Wheeler, L., & Reitan, R. M . ( 1962). The presence and laterality of bra in damage predicted from 
responses to a short aphasia screening test. Perceptual and Motor Skills . 15. 783-799. 
Wheeler, L., & Reitan , R. M . (1 963). Discriminant functions applied to the problem of predicting 
cerebral damage from behavior tests: A cross-va lidation study. Perceptual and Motor Skills. 16. 
681 -701. 
Williams , N. ( 1967). Correlation between copying ability and dress ing activities in hemiplegia. 
American Journal of Physical Medicine. 46. 4. 
Willson. V. L., & Reynolds , C. R. ( 1982) . Methodo logical and statist ica l problems in determining 
membership in clinical populations. Clinical Neuropsychology. 4(3), 134- 138. 
Wilson, R . S., Rosenbaum , G., Brown, G., Rourke, D., Whitman, D., & Grisell, J. ( 1978). An 
index of premorbid intelligence. Journal of Consulting and Clinical Psychology. 46. 1554- 1555. 
Young, L. D., Taylor, I. , & Holstrom, V. ( 1977). Lithium treatment of patients with affecti ve illness 
associated with organic brain symptoms. American Journal of Psychiatry. 134 . 1405- 1407 . 
